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The title salt, Na + C 6 H 13 0 9 S~H 2 0, crystallizes with three 
independent cations, molecular anions and solvent water 
molecules in the asymmetric unit. This crystalline monohy- 
drate addition product, formed by reaction of D-glucose and 
sodium hydrogen sulfite in water, forms a three-dimensional 
network through complex cation coordination and extensive 
intermolecular hydrogen bonding. Each of the independent 
molecules has an open-chain structure with the carbon chains 
adopting a sickle-like conformation, similar to that found in 
the potassium salt [Cole et al. (2001). Carbohydr. Res. 335, 1- 
10], but there are significant differences in the patterns of 
complexation. 

Related literature 

For the first syntheses of the title compound, see: Braverman 
(1953); Ingles (1959). For evidence of the acyclic nature of 
such compounds, see: Ingles (1959, 1969). For the synthesis 
and crystallographic properties of the corresponding potas- 
sium salts of D-glucose and D-mannose, see: Cole et al. (2001). 
For an additional discussion on the potassium salt, see: Haines 
& Hughes (2010). For the crystallographic study of potassium 
(lS)-D-galactit-l-ylsulfonate, see: Haines & Hughes (2010). 



Data collection 

Oxford Diffraction Xcalibur 3/ 
Sapphire3 CCD diffractometer 

Absorption correction: multi-scan 
(CrysAlis RED; Oxford 
Diffraction, 2008) 
T mi „ = 0.908, r mai = 1.000 

Refinement 

R[F 2 > 2a(F 2 )] = 0.028 

wR(F 2 ) = 0.052 

5 = 0.93 

9835 reflections 

583 parameters 

H atoms treated by a mixture of 
independent and constrained 
refinement 



Table 1 

Hydrogen-bond geometry (A, °). 



68733 measured reflections 
9835 independent reflections 
8207 reflections with I > 2a(I) 
R in , = 0.044 



Ap max = 0.53 e A 

A/W = -0.46 e A~ 3 

Absolute structure: Flack (1983), 

4356 Friedel pairs 
Flack parameter: 0.02 (3) 
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Experimental 

Crystal data 

Na + -C 6 H 13 0 9 S"H 2 0 
M r = 302.23 
Orthorhombic, P2 l 2 l 2 1 
a = 8.81958 (9) A 
b = 16.8420 (2) A 
c = 22.7304 (3) A 



HoO 



V = 3376.37 (7) A 3 
Z = 12 

Mo Ka radiation 
H = 0.37 mm -1 
T = 140 K 

0.30 x 0.19 x 0.13 mm 



Data collection: CrysAlis PRO (Oxford Diffraction, 2010); cell 
refinement: CrysAlis PRO; data reduction: CrysAlis PRO 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) 
molecular graphics: ORTEPII (Johnson, 1976) and ORTEP-3 
(Farrugia, 1997); software used to prepare material for publication: 
SHELXL97 and WinGX (Farrugia, 1999). 

We thank the EPSRC National Mass Spectrometry Service 
Centre at Swansea for determination of the low- and high- 
resolution mass spectra. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: SU2377). 
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Sodium (1/?)-D-glucit-1-ylsulfonate monohydrate 

Alan H. Haines and David L. Hughes 

Comment 

The addition of bisulfite anion to carbonyl compounds has found use in the purification of aldehydes and some ketones. 
That aldoses, despite existing preponderantly in the hemi-acetal form, also form such adducts, has been known for over a 
century and evidence was provided by Ingles (1959, 1969) for the acyclic nature of such compounds but the open-chain 
form of the crystalline sulfonic salts derived from D-glucose and D-mannose with potassium bisulfite was only proved 
conclusively more recently by X-ray crystallographic studies (Cole et ah, 2001). A study on the D-galactose compound 
(Haines & Hughes, 2010) also proved its acyclic nature. 

Storage of a concentrated aqueous solution of D-glucose and equimolar sodium bisulfite (generated in the aqueous 
solution from sodium metabisulfite) at 277 K for several months, gave crystals of sodium (l_/?)-D-glucit-l-ylsulfonate 
monohydrate, 1, with properties (mp and [a] D ) in agreement with those reported (Braverman, 1953; Ingles, 1959). 
HRESIMS (negative ion mode) indicated a peak at 261.0284 (calcd for [C 6 H 13 0 9 S]-: m/z 261.0286). 

The title adduct (Fig. 1) crystallizes with three independent molecules per asymmetric unit; in contrast, the potassium 
adduct, also a monohydrate, has only one (Cole et ah, 2001). Each of the three molecules adopts a sickle-like 
conformation with gauche conformations in the region CI — C2 — C3 — C4. Other torsion angles in the chains (which 
include the sulfur atom), all have values close to 180°, i.e. with anti conformations. Molecule B differs from A and C in 
having atom 016 approximately anti to HI 5; in A and C, atoms 06 and H5 adopt a gauche relationship about the C5-C6 
bond. 

In the crystal, the groups of three molecules, A, B, and C, are repeated by translation parallel to the b axis (Fig. 1). 

The potassium compound also has the R configuration at CI (Cole et ah, 2001) but coordination of the sodium cation is 
distinctly different from that around the potassium ion. The sodium ions are each hexa-coordinated with oxygen atoms in 
the title compound [see Fig. 2 for the coordination pattern of Na2], with three different carbohydrate ligands providing 
five O atoms and a water molecule the sixth. For each sodium ion, one carbohydrate residue provides three of these O 
atoms, 01, 02 and a sulfonate oxygen 07; the other two oxygen atoms are provided by sulfonate O atoms from the two 
other residues. In contrast, the potassium compound has the cation coordinated to seven O atoms which are provided by 
four different carbohydrate molecules and a water molecule (Cole et ah, 2001; Haines & Hughes, 2010). 

Extensive intermolecular hydrogen bonding involves all three of the distinct anions, and this is indicated for one anion 
in Fig. 2. Every hydroxyl group is involved as a donor group in a hydrogen bond, and all except those at CI (which are 
coordinated to sodium ions) are acceptors. The hydrogen atom H10, of the hydroxy group at CI of each anion (see Table 
1), is involved in a bifurcated hydrogen bond to oxygen atoms of the hydroxy groups at C2 and C3 in an adjacent 
molecule (Figs. 1 and 2). The hydrogen bonds of the OH groups at C3 and C4 in each molecule are directed to oxygen 
atoms 05 and 04 in adjacent molecules. From molecules B and C, the hydrogen bonds involving atoms 03 and 05 are 
both accepted by 05 of an adjacent molecule, whereas the corresponding bonds from 03 and 05 of molecule A are 
accepted by 05 and 06, respectively, of the adjacent molecule. The remaining OH groups are linked less regularly, but all 
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are involved in hydrogen bonds to main-chain OH groups, sulfonate O atoms or water molecules. 

The three water molecules all have an approximately tetrahedral bonding pattern. Each water O atom is coordinated 
with a sodium ion and bonded to two hydrogen atoms, one of which forms a hydrogen bond to an 08 sulfonate atom, the 
other to either an 06 atom or an 07 sulfonate atom; the fourth site is the acceptor end of a hydrogen bond. This is shown 
for atom 032 in Fig. 2. 

A simplified view along the crystallographic c axis (Fig. 3) shows the remarkable way in which a network of sulfonate 
residues is linearly linked (parallel to the b axis) through two of their oxygen atoms, 08 and 09, by rows of sodium 
atoms; cross-links, parallel to the a axis, between these chains are made through the third of the sulfonate oxygen atoms, 
07. The complex coordination and hydrogen bonding leads to a complex, extensive, three-dimensional network. 

Experimental 

The title compound was prepared by a modification of previous procedures (Braverman, 1953; Ingles, 1959). Crystals of 
the title compound were obtained by storage of a solution of D-glucose (1.8 g) and sodium metabisulfite (0.95 g) in water 
(2 ml) at -277 K for several weeks. The crystals, washed with MeOH:H 2 0 (4: 1) and dried over P2O5, had a non-sharp 
m.p. of 366-369 K [lit. 365-366 K (Braverman, 1953) and 372 K (Ingles, 1959)]; [«] D 25 -5.2 (c 2.22, 9:1 H 2 0:HOAc), (lit. 
[a] D 25 -3.9 (c 3.8, 9:1 H 2 0:HOAc); Ingles 1959). HRESIMS (negative ion mode) indicated a peak at 261.0284 (calcd for 
[CeHnOgS]": m/z 261.0286). Further spectroscopic data are given in the archived CIF. 

Refinement 

The hydroxyl H atoms were located in difference Fourier maps and were freely refined. The C-bound H atoms were 
included in calculated positions and treated as riding atoms: C-H = 0.98 and 0.97 A for CH and CH 2 H atoms, 
respectively, with C/ iso (H)= 1.2C/ eq (C). 

Computing details 

Data collection: CrysAlis PRO (Oxford Diffraction, 2010); cell refinement: CrysAlis PRO (Oxford Diffraction, 2010); 
data reduction: CrysAlis PRO (Oxford Diffraction, 2010); program(s) used to solve structure: SHELXS97 (Sheldrick, 
2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEPII (Johnson, 1976) 
and ORTEP-3 (Farrugia, 1997); software used to prepare material for publication: SHELXL97 (Sheldrick, 2008) and 
WinGX (Farrugia, 1999). 
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B A C 

Figure 1 

A view of the three, unique, linked complexes A, B, C (plus an adjacent group, B 1 ) of the title compound, indicating the 
atom numbering scheme. The groups of three complexes are repeated by translation parallel to the b axis. Thermal 
ellipsoids are drawn at the 50% probability level. Symmetry code: (x) x, y+l, z. 
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Figure 2 

One of the three sugar units, A, with all its sodium ion contacts and hydrogen bond interactions (dashed double lines). 
The atom numbering scheme is shown; the atoms of the other molecules are numbered correspondingly, with C, O and S 
atom numbers n+10 and n+20. The water molecules are labelled 031, 032 and 033. Symmetry codes: (i) x-l/2, -y+l/2, - 
z+1; (ii) jc+1/2, -y+3/2, -z+1; (iii) x+1/2, -y+l/2, -z+1; (iv)x-l/2, -y+3/2, -z+1; (v) -x, y+l/2, -z+1/2; (vi) -x+l, y-l/2, - 
z+1/2; (vii) -x+1/2, -y+l,z-l/2; (ix) -x, y-l/2, -z+1/2; (xii)x-l,>>, z; (xiii) x+l,y, z; (xiv) -x+l, y+l/2, -z+1/2; (xv) -x+1/2, - 
y+l, z+1/2. 
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Figure 3 

View down the c axis, showing the sodium ions, lying in a sheet parallel to (001), with all their coordinated atoms linked 
by bridging sulfonate groups. Symmetry codes: (i) x-1/2, -y+1/2, -z+1; (iv) x-\l2, -y+3/2, -z+1; (viii) x,y-l, z; (x) x, y+l, 



z. 



Sodium (1 /?,2/?,3S,4/?,5/?)-1 ,2,3,4,5,6-hexahydroxyhexane-l -sulfonate monohydrate 



Crystal data 

Na + C 6 H l3 0,S -H 2 0 
M r = 302.23 
Orthorhombic, Fl{l{l x 
Hall symbol: P 2ac 2ab 
a = 8.81958 (9) A 
b = 16.8420 (2) A 
c = 22.7304 (3) A 
V= 3376.37 (7) A 3 
Z= 12 



F(000)= 1896 

D x = 1.784 Mgm" 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 27478 reflections 

6= 3.5-32.6° 

ju = 0.37 mirT 1 

T= 140 K 

Prism, colourless 

0.30 x 0.19 x 0.13 mm 



Data collection 

Oxford Diffraction Xcalibur 3/Sapphire3 CCD 

diffractometer 
Radiation source: Enhance (Mo) X-ray Source 
Graphite monochromator 
Detector resolution: 16.0050 pixels mm" 1 
Thin slice <p and co scans 
Absorption correction: multi-scan 

(CrysAlis RED; Oxford Diffraction, 2008) 

r min = 0.908, r max = l.ooo 



68733 measured reflections 
9835 independent reflections 
8207 reflections with I> 2a(I) 
= 0.044 

^max 30 , ^min 3.5 

h = -12— >12 
-23^23 
/ = -31-^31 
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Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F- > 2a(F 2 )] = 0.028 

wR{F*) = 0.052 

5=0.93 

9835 reflections 

583 parameters 

0 restraints 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 



Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = l/l^Fo 2 ) + (0.0248P) 2 ] 

where P = (F 2 + 2F 2 )/3 
(AAr) max = 0.001 
Ap max = 0.53 e A~ 3 
A/w = -0.46 e A" 3 

Absolute structure: Flack (1983), 4356 Friedel 
pairs 

Flack parameter: 0.02 (3) 



Special details 

Experimental. Absorption correction: CrysAlis RED (Oxford Diffraction, 2008). Empirical absorption correction using 
spherical harmonics, implemented in SCALE3 ABSPACK scaling algorithm. 
Spectroscopic data for the title compound: 

>H NMR (D 2 0, 300 MHz, measured 5 min after dissolution, reference Me 3 COH at <? H 1.24): 3 5.23 (d, J2.8 Hz, OCHO 
of a-pyranose), 4.64 (d, J 8.2 Hz, OCHO of /?-pyranose), 4.53 (br s, CH[S0 3 ]), 3 4.48 (d, J 6.9 Hz, CH[S0 3 ]), 4.25-3.30 
(complex), 3.23 (dd, J34 = J45 = 8.3 Hz, H-4); after 24 h the spectrum was of a mixture of the a- and yS-pyranoses. 
13 C NMR (D 2 0, 75 MHz, scan time 17 min, referenced to Me 3 COH at 3 C 30.29): 3 96.62 (^-pyranose CI), 92.82 («- 
pyranose CI), 84.10 (CH[S0 3 ]), 82.87 (CH[S0 3 ]), 76.63 - 61.27 (16 signals). 

HRESIMS (negative ion mode): calcd for [C6H13O9S]": m/z 261.0286; found 261.0284; predominant peaks were also 
observed at m/z 179.0567 ([CsHiA]-), 243.0181 ([C 6 H 13 SO, - H 2 0]) and 359.1196 ([C 12 H 23 0 12 ]-). The latter corresponds 
to the ion of the product formed by reaction between the sulfonate and D-glucose with displacement of sodium bisulfite; 
some decomposition of the sulfonate to afford D-glucose undoubtedly occurs in aqueous solution. 
Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; 
correlations between s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell s.u.'s is used for estimating s.u.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 1 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 1 > 2a(F 2 ) is 
used only for calculating i?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. 7?-factors based 
on F 2 are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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A COT/IO / A \ 

0.52742 (4) 


A A 11 C A ZO\ 

0.47754 (3) 


A Al A t C\ / 1 /l\ 

0.01419 (14) 


Cll 


A n /l *7A / 1 lZ\ 

0.3 /4 /0 (16) 


A 1 £AAO ZO\ 

U.loUUz (o) 


A O O /I 1 A fH\ 

0.38419 (/) 


A AAO C /"3 \ 
U.UU85 (j) 


TT1 1 

Hll 


0.4221 


A 1 1 1 £ 

0.1316 


A O C 1 yl 

0.3514 


A A 1 sk 
0.01^ 


Oil 


0.23253 (12) 


A 1 O C C O / 1 \ 

0.12558 (7) 


0.39667 (5) 


A A 1 1 7 /O \ 

0.0117 (2) 


C12 


A TCOA/1 

0.35304 (16) 


A O A £HC\ /A\ 

0.24679 (9) 


A 1 £H A £ /7\ 

0.36746 (7) 


A AAAA /")\ 

0.0099 (3) 


TJ 1 O 

H12 


A A C 1 C 

0.4515 


A 07A1 

0.2 /01 


A O C*7C 

0.35 /5 


A A1 O* 

0.012* 


Olz 


A O O O O A /I 1\ 

0.28739 (12) 


A OOAOC ZO"\ 

0.28985 (7) 


A A 1 C /" O /C\ 

0.41568 (5) 


A Al in /o\ 

0.0130 (2) 


C13 


A O/ITOA 

0.24380 (16) 


A OCOC/1 /A\ 

0.25754 (9) 


A O 1 C C A / "7\ 

0.31569 (7) 


A AAO A /") \ 

0.0089 (3) 


i_ri ^ 
Hi 3 


A 1 A 1 *7 

0.141 / 


A O A 1 O 

0.2418 


A O O O 1 

0.3281 


A A1 1 * 
0.01 1* 


013 


A O /I /I ") A / 1 /1\ 

0.24430 (14) 


A O /I AAO 

0.34098 (6) 


A OAOA1 

0.30291 (6) 


A A 1 A £ f)\ 

0.0146 (3) 


C14 


A OO^TI /1 C\ 

0.28632 (15) 


n oi no /A\ 

0.21128 (9) 


A O £(\A £ /1\ 

0.26046 (7) 


A AAA "7 /")\ 

0.0097 (3) 


TT1 A 

H14 


A O Ol /I 

0.2834 


A 1 C /I O 

0.1542 


A O £LOC\ 

0.2689 


A A 1 O A 

0.012* 


(J14 


0.43666 (12) 


A OOOOA fH\ 

0.23329 (7) 


A O A O O 1 /C\ 

0.24221 (5) 


A A 1 C A ZO\ 

0.0150 (2) 


L15 


A 1 0"AH*jC /1 H\ 

0.17976 (17) 


0.22993 (9) 


A o aoz: 1 /o*\ 

0.20861 (7) 


A A 1 f\H /I \ 

0.0107 (3) 


TT1 f 

H15 


A OA A A 

0.2049 


A O OO A 

0.2829 


A 1 AT H 

0.1937 


A A 1 O A 

0.013* 


015 


0.02371 (12) 


A O O AC 1 /1\ 

0.23051 (7) 


A OOOO O /C \ 

0.22733 (5) 


A A 1 A 1 ZO\ 

0.0141 (2) 


C16 


A 1 AO OiZ { 1 T\ 

0. 19286 (1 /) 


a niri sew 
0.1/162 (9) 


A 1 C O A O ZO"\ 

0.15842 ( /) 


A A 1 1 o /o ^ 
0.0132 (3) 


i_ri a 


A 1 0 O 1 

0.1321 


A 1 oaz: 

0.1896 


A 1 O C A 

0.1254 


A Al/-* 

0.016* 


Til £TJ 

H16B 


A OA*7zT 

0.2976 


a 1 /re, 

0.1682 


A \ A C£L 

0.1456 


0.016* 


016 


A 1 /I 1 f /I /] T\ 

0.14154 (13) 


A A A C ") /_ /ON 

0.09536 (7) 


A 1 IT) A / £\ 

0.17724 (6) 


A A 1 C 1 /O \ 

0.0153 (3) 


»2 


A /lO AAA ( A\ 

U.49U99 (4) 


U. 14863 (2) 


U.449 /U4 (lo) 


A AAAOA ZO\ 
U.UU95U (s) 


ah 
Ol / 


A Tno i / 1 o\ 
U.39521 (Iz) 


0.1 / 128 (/) 


A A no? A 

U.4995U (5) 


A A1 AA 

U.U19U (3) 


018 


0.62086 (ll) 


0.20125 (6) 


0.44188 (5) 


0.0163 (2) 


r\ 1 a 

019 


A CO OA 1 /1 1 \ 

0.53301 (11) 


A A/T yl C O 

0.06453 (6) 


A A C A 1 O /C\ 

0.45018 (5) 


A A 1 O C ZO\ 

0.0135 (2) 


03z 


A AATAO ^1 /1\ 

— U.U9392 (14) 


U.49o53 (/) 


U.41 /54 (o) 


A A 1 

U.U15 / (3) 


Na3 


A 1 O /I 1 /I /1\ 

0.18414 (7) 


A OZ"1CO / A\ 

0.86152 (4) 


A ylOAOA ZO\ 

0.48930 (3) 


A A 1 A Pi A / 1 A\ 

0.01404 (14) 


C21 


A /I 1 A 1 O /1 C\ 

0.41018 (15) 


A OO O 1 A /A\ 

0.82810 (9) 


A OOOAO /1\ 

0.38808 (7) 


A A 1 AT /O \ 

0.0103 (3) 


t to 1 
H21 


a /icn 

0.4517 


A OA 1 1 

0.8011 


A O CO C 

0.3535 


A A 1 O * 

0.012* 


021 


A 00")01 /10\ 

0.27321 (12) 


a nc\ 1 A O ST\ 

0.79143 (7) 


A ylACAT /C\ 

0.40507 (5) 


A A 1 O A ZO\ 

0.0130 (2) 


C22 


0.3 /895 (16) 


A A 1 A HZ (C%\ 

0.914/5 (9) 


A 1 TO O A ZO"\ 

0.3 /330 ( /) 


A AAA7 (1 \ 

0.009/ (3) 


t to o 

H22 


A AH 4 1 

0.4741 


A A A 1 1 

0.9411 


A O ^O 

0.3626 


A A 1 O * 

0.012* 


022 


A 01 vin / 1 O \ 

0.31453 (13) 


A ACOAA f*l\ 

0.95299 (7) 


A yl O O T 1 /C\ 

0.42371 (5) 


A A 1 O C ZO\ 

0.0125 (2) 


Cz3 


U.zo5zo (lo) 


A AO"5"7A /A\ 
U.923 /U (9) 


0.3234J (/) 


A A 1 A A /I \ 
U.U1UU (3) 


H23 


0.1658 


0.9056 


0.3372 


0.012* 


023 


0.25714(14) 


1.00715 (7) 


0.31134 (5) 


0.0136(2) 


C24 


0.30638 (16) 


0.87809 (9) 


0.26775 (7) 


0.0094 (3) 


H24 


0.3106 


0.8212 


0.2767 


0.011* 


024 


0.45210(12) 


0.90377 (7) 


0.24678 (5) 


0.0156 (2) 
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L25 


A 1 AA AT / 1 £1\ 

0.19041 (16) 


a onion /a\ 

0.89229 (9) 


A O 1 OOI /7\ 

0.21883 (7) 


A AAA") ZO\ 

0.0093 (3) 




H25 


a 1 
0.2031 


A A A £L 1 

0.9461 


A O AO O 

0.2032 


A A 1 1 * 
0.01 1 * 




/~VO c 

U25 


A A1 A'} /1 1\ 

0.03936 (11) 


A O O 1 AO (H\ 

0.88392 (/) 


A O/l 0£7 /C\ 

0.2426 / (5) 


A A 1 1 7 /OA 
0.011 / (2) 




C26 


0.20396 (1 /) 


A OTTAI /Ct\ 

0.83301 (9) 


A 1 CC\A A fn\ 

0.16940 (/) 


A A1 A A S1\ 

0.0140 (3) 




H26A 


A 1 A 1 

0.301 


A O 1 O A 

0.8389 


A 1 A AO 

0.1498 


A A1 7* 
0.01 /* 




TTO /TT) 


0.1968 


A HHC\A 

0. / /94 


A 1 O A 7 

0.184/ 


A A1 7* 

0.01 /* 




L)26 


A AO'S Art / '1 1\ 

0.08309 (13) 


A 0/1700 (H\ 

0.84/98 (/) 


A 10A1A ( Z.\ 

0.12910 (5) 


A A 1 H£. /1\ 

0.01 lb (3) 




b3 


A C /I 1 AO //I \ 

0.54392 (4) 


A OO 111 ZO\ 

0.82111 (2) 


A AAQ£.A(\ /17\ 

0.448640 (1 /) 


A A1 AAO /0^ 

0.01092 (8) 




Uz / 


A /I f C7fi /l OA 

0.458 /0 (12) 


(\ QO O OO ( r\ 

\j.(S5555 (o) 


A CAOA7 ( S.\ 

0.3030 / ( 3) 


A A1 CA /O 1 * 

0.0156 (2) 




/"\0 Q 

Uzo 


0.65285 (11) 


0.8854/ (/) 


0.43851 (5) 


A A 1 7C /O A 

0.01 Id (3) 




029 


A 1 T)A /1 0\ 

0.61220 (12) 


A 7/1 OO A ( £\ 

0. /4280 (6) 


A A A A 70 ( ' Z\ 

0.444 IZ (5) 


A A1 0£ S1\ 

0.0186 (3) 






A AjC 1/1/1 ( 1 C\ 

—0.06144 (15) 


A O 1 1 A A (Q\ 

0.83394 (8) 


A A£ZC\Z /7A 

0.46595 (/) 


A AOOI //1\ 

0.0323 (4) 




T_J 1 / A 

rilU 


A TI/I /OA 

0.234 (2) 


n /MO/1 (\A\ 

0.4124 (14) 


A 0 0/1 £ (A A^ 

0.3846 (10) 


A A/1 1 ^7^ 

o.04i ( iy* 




TJO 

HzU 


A C /1 A\ 

0.3613 (19) 


A jCO A A ( 1 A\ 

0.6249 (10) 


A A A Z 1 ZO\ 

0.4451 (8) 


A A 1 C 

0.015 (5)^ 




H3U 


0. 1 /z (2) 


A jCA 1 O ( 1 1 \ 

0.6912 (11) 


A 1 AC 1 ZO\ 

0.3051 (8) 


A AOI /C\* 

0.023 (5)^ 




H4U 


A /1A7 ZO\ 

0.49 / (2) 


A CIO/1 / 1 0\ 

0.5334 (12) 


A O A O O /A\ 

0.2423 (9) 


a ai 1 
0.031 (6)* 




H5U 


A A 1 1 /"3\ 

—0.011 (3) 


0.5613 (14) 


A 0£/1 O /'I A\ 

0.2642 (10) 


A ACA 

0.050 (8)^ 




H6U 


A AAA f)\ 
0.099 (2) 


A f 1 OO / 1 0\ 

0.5188 (12) 


A A007 /OA 

0.092/ (9) 


A aoo 
0.028 (o)* 




T TO 1 A 

H31A 


Pi T AO ZO\ 

-0.148 (2) 


A 10AO /I 1\ 

0.1898 (12) 


A /lOz^O /A\ 

0.4262 (9) 


A AOA 

0.020 (6)* 




H3 lb 


A A A O /O A 

—0.048 (3) 


A 1 /I 0"A / 1 A \ 

0.14/9 (14) 


A A AO 1 /1 1 \ 

0.4021 (11) 


A AC/C ZO\* 

0.056 (8)* 




ril 1U 


a o/iA /'oa 
0.240 (2) 


A AOAO {A A\ 

0.0802 (14) 


0.3868 (10) 


A A/1 C /'7^* 

0.045 yly 




H12U 


a icn /o\ 
0.3 J / (2) 


A O 1 O 1 / 1 0\ 

0.3131 (12) 


A A 0 1 A /A\ 

0.4310 (9) 


A AOO 

0.028 (o)* 




T T 1 O /"~\ 


A 1/^1 ZO\ 

0.161 (2) 


A O C O 7 /1 1 \ 

0.3537 (11) 


A O A AO /o\ 

0.3003 (8) 


A A 1 o /r\* 

0.018 (5)* 




H14U 


A /I O A /OA 

0.484 (2) 


A 1 ACO / 1 1 \ 

0.1932 (13) 


A O A AO /A^ 

0.2408 (9) 


A A1 a 

0.030 (o)* 




Ml jU 


A A AO /oa 

0.002 (2) 


0.2 /o / (12) 


A OOA7 (Q\ 

0.230 / (8) 


a aoo 
0.023 (6)* 




H16U 


A 1 1 ZO\ 

0.136 (2) 


A A/CA /I / 1 0\ 

0.0694 (12) 


A 1 f 1 1 /I A\ 

0.1511 (10) 


A A1 1 /7\* 

0.031 (/) v 




T TO O A 

H32A 


A A70 ZO\ 

-0.078 (2) 


A A AH C /10\ 

0.4475 (12) 


A A(\0 0 /n\ 

0.4088 (9) 


A AT £ / £\ A 

0.036 (6)* 




in id 


A Hi /OA 

—0.1 / 1 (2) 


0.5006 (9) 


A A 1 AC ZO\ 

0.4305 (8) 


U.UU5 (D) 




rizlU 


0.2/3 (2) 


0. /42 / (13) 


0.3984 (9) 


U.U31 (0) 




H22D 


0.375 (2) 


AAOOI /11\ 

0.9831 (11) 


A A O O O ZO\ 

0.4333 (8) 


A AOA /zT\:k 

0.020 (6)* 






0 1 7fl ^9^ 


1 01 84 (\ 1\ 

1.U1 04 


W.JU1J ^lUj 


Vf.VJJ 1 \l ) 




H240 


0.503 (2) 


0.8676 (12) 


0.2473 (9) 


0.024 (6)* 




H250 


0.013 (2) 


0.9270(11) 


0.2492 (9) 


0.017(5)* 




H260 


0.078 (3) 


0.8135 (13) 


0.1074(10) 


0.050 (8)* 




H33A 


-0.073 (2) 


0.7851 (12) 


0.4627 (9) 


0.028 (6)* 




H33B 


-0.130(3) 


0.8490 (14) 


0.4458 (12) 


0.060 (9)* 




Atomic displacement parameters (A 2 ) 




u n u 22 


IP 3 


U 12 




jjii 


Nal 


0.0146(3) 0.0141(3) 


0.0116(3) 


-0.0019 (2) 


0.0030 (2) 


-0.0002 (3) 


CI 


0.0093 (7) 0.0095 (7) 


0.0079 (8) 


0.0004 (5) 


-0.0027 (6) 


0.0001 (6) 


01 


0.0106 (5) 0.0085 (5) 


0.0131 (6) 


-0.0017 (4) 


-0.0014 (4) 


-0.0009 (5) 


C2 


0.0109(7) 0.0089 (7) 


0.0075 (8) 


0.0001 (5) 


-0.0008 (6) 


-0.0011 (6) 


02 


0.0163(6) 0.0113(6) 


0.0086 (6) 


0.0035 (4) 


-0.0051 (5) 


-0.0047 (4) 


C3 


0.0092 (6) 0.0076 (7) 


0.0101 (8) 


0.0004 (5) 


-0.0008 (6) 


0.0003 (6) 


03 


0.0143 (5) 0.0065 (5) 


0.0167 (6) 


0.0021 (5) 


-0.0058 (5) 


0.0003 (5) 


C4 


0.0088 (6) 0.0075 (7) 


0.0103 (8) 


-0.0001 (5) 


0.0007 (5) 


0.0006 (6) 


04 


0.0082 (5) 0.0168 (6) 


0.0184 (6) 


0.0011 (5) 


0.0028 (5) 


-0.0010(5) 


C5 


0.0082 (6) 0.0089 (7) 


0.0085 (8) 


-0.0008 (6) 


0.0011 (6) 


0.0009 (6) 
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05 


0.0089 (5) 


0.0150(5) 


0.0096 (6) 


-0.0028 (4) 


0.0019 (4) 


-0.0036 (5) 


C6 


0.0146 (8) 


0.0153 (8) 


0.0092 (8) 


0.0012 (6) 


-0.0001 (6) 


0.0002 (6) 


06 


0.0208 (6) 


0.0286 (7) 


0.0064 (6) 


0.0041 (5) 


-0.0028 (5) 


-0.0042 (6) 


SI 


0.00888 (16) 


0.00855 (16) 


0.00793 (18) 


0.00076 (13) 


-0.00175 (15) 


0.00017 (15) 


07 


0.0145 (5) 


0.0194 (6) 


0.0085 (6) 


0.0036 (4) 


0.0002 (5) 


0.0009 (5) 


08 


0.0108 (5) 


0.0141 (5) 


0.0136(6) 


-0.0004 (4) 


-0.0026 (5) 


-0.0014(5) 


09 


0.0169 (5) 


0.0096 (5) 


0.0136(6) 


0.0016 (4) 


-0.0055 (5) 


0.0008 (5) 


031 


0.0137 (6) 


0.0186 (7) 


0.0224 (7) 


0.0022 (5) 


0.0010(5) 


-0.0006 (5) 


Na2 


0.0138 (3) 


0.0165 (3) 


0.0122 (3) 


-0.0020 (3) 


0.0009 (3) 


0.0005 (3) 


Cll 


0.0094 (6) 


0.0094 (8) 


0.0068 (7) 


0.0010(5) 


-0.0014 (6) 


-0.0004 (6) 


Oil 


0.0111 (5) 


0.0088 (6) 


0.0151 (6) 


-0.0023 (4) 


-0.0003 (4) 


-0.0020 (5) 


C12 


0.0089 (7) 


0.0091 (7) 


0.0116(8) 


-0.0006 (5) 


-0.0013 (6) 


-0.0020 (6) 


012 


0.0137(6) 


0.0117(6) 


0.0134 (6) 


0.0010 (4) 


-0.0023 (4) 


-0.0062 (5) 


C13 


0.0086 (6) 


0.0075 (7) 


0.0107 (8) 


0.0002 (5) 


-0.0008 (6) 


-0.0003 (6) 


013 


0.0139(6) 


0.0077 (6) 


0.0223 (7) 


0.0021 (5) 


-0.0075 (5) 


0.0007 (5) 


C14 


0.0082 (6) 


0.0076 (7) 


0.0133 (8) 


-0.0014 (5) 


0.0015 (6) 


0.0005 (6) 


014 


0.0081 (5) 


0.0169 (6) 


0.0199 (7) 


0.0008 (5) 


0.0025 (5) 


0.0009 (5) 


C15 


0.0102 (7) 


0.0109 (7) 


0.0110(8) 


-0.0010 (6) 


0.0003 (6) 


0.0025 (6) 


015 


0.0082 (5) 


0.0133 (6) 


0.0207 (6) 


0.0011 (4) 


-0.0031 (5) 


-0.0048 (5) 


C16 


0.0156(7) 


0.0149 (8) 


0.0091 (8) 


-0.0027 (6) 


0.0008 (6) 


0.0029 (7) 


016 


0.0229 (6) 


0.0110(6) 


0.0120 (6) 


-0.0034 (5) 


0.0055 (5) 


-0.0026 (5) 


S2 


0.01007(16) 


0.00945 (16) 


0.00987 (19) 


0.00082 (13) 


-0.00216 (16) 


-0.00123 (16) 


017 


0.0206 (6) 


0.0279 (7) 


0.0086 (6) 


0.0064 (5) 


-0.0010(5) 


-0.0031 (5) 


018 


0.0131 (5) 


0.0137 (6) 


0.0221 (7) 


-0.0024 (4) 


-0.0055 (5) 


0.0000 (5) 


019 


0.0141 (5) 


0.0113 (5) 


0.0149 (6) 


0.0011 (4) 


-0.0042 (5) 


0.0014 (5) 


032 


0.0116(6) 


0.0181 (6) 


0.0174 (7) 


0.0014(5) 


0.0025 (5) 


0.0010 (5) 


Na3 


0.0128 (3) 


0.0131 (3) 


0.0162 (4) 


-0.0009 (2) 


0.0038 (3) 


-0.0015 (3) 


C21 


0.0110(7) 


0.0105 (7) 


0.0094 (8) 


0.0020 (6) 


-0.0017 (6) 


-0.0008 (6) 


021 


0.0134 (5) 


0.0083 (6) 


0.0172 (6) 


-0.0023 (4) 


-0.0010(5) 


-0.0011 (5) 


C22 


0.0103 (7) 


0.0093 (7) 


0.0097 (8) 


0.0004 (6) 


-0.0008 (6) 


-0.0013 (6) 


022 


0.0144 (5) 


0.0106 (6) 


0.0124 (6) 


-0.0003 (5) 


-0.0011 (5) 


-0.0059 (5) 


C23 


0.0111 (7) 


0.0068 (7) 


0.0121 (8) 


0.0000 (5) 


-0.0017 (6) 


-0.0001 (6) 


023 


0.0158(6) 


0.0078 (5) 


0.0172 (7) 


0.0020 (4) 


-0.0090 (5) 


-0.0013 (5) 


C24 


0.0088 (6) 


0.0070 (7) 


0.0122 (8) 


0.0007 (6) 


0.0001 (6) 


0.0002 (6) 


024 


0.0083 (5) 


0.0176 (6) 


0.0208 (7) 


0.0008 (5) 


0.0023 (5) 


-0.0004 (5) 


C25 


0.0084 (6) 


0.0083 (7) 


0.0112(8) 


-0.0014 (6) 


0.0004 (6) 


0.0005 (6) 


025 


0.0087 (5) 


0.0105 (6) 


0.0160 (6) 


-0.0007 (4) 


-0.0002 (4) 


-0.0021 (5) 


C26 


0.0158(7) 


0.0147 (8) 


0.0115 (8) 


0.0018 (6) 


-0.0016 (6) 


-0.0016(6) 


026 


0.0220 (6) 


0.0181 (6) 


0.0127 (6) 


0.0012 (5) 


-0.0083 (5) 


-0.0061 (5) 


S3 


0.01138(16) 


0.01143 (17) 


0.00994(19) 


0.00368 (14) 


-0.00212 (15) 


-0.00099 (16) 


027 


0.0182 (5) 


0.0174 (6) 


0.0112(6) 


0.0044 (5) 


-0.0012 (5) 


-0.0022 (5) 


028 


0.0118 (5) 


0.0207 (6) 


0.0200 (7) 


-0.0007 (4) 


-0.0050 (4) 


0.0019(5) 


029 


0.0243 (6) 


0.0182 (6) 


0.0133 (6) 


0.0117(5) 


-0.0026 (5) 


0.0001 (5) 


033 


0.0161 (6) 


0.0170 (7) 


0.0638 (11) 


-0.0002 (5) 


-0.0121 (7) 


0.0021 (7) 



Geometric parameters (A, ") 



Nal— 031 2.3524(14) 
Nal— 09' 2.3577 (12) 

Nal— 017 2.4017(12) 



013— H130 0.768(18) 
C14— 014 1.4379(17) 
C14— C15 1.540(2) 
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Nal — (J18 


z. 40il (13) 


Z" 1 1 /I TT 1 /I 

C14 — H14 


A AO 

0.98 


Nal — Oil 


1 A CHf\ ( 1 /I \ 

2.4570 (14) 


/ "\ i/i TT 1 /I 

U14 — H14U 


A HH ZO\ 

0.77 (2) 


\T„ 1 /-V 1 

Nal — Olz 


2.495s (13) 


C15 — 015 


1 A A f\£ f ^ o\ 

1.4406 (18) 


Nal — Cll 


3.1258 (16) 


C 1 5 — C 1 6 


1 C 1 A 

1.510 (2) 


\t„ i O Oi 

Nal — Sz 


3. 241 (J (7) 


C 1 5 — H 1 5 


A AO 

0.98 


Nal — S2 


3.3303 (7) 


r\ 1 c t t 1 ct~\ 

015 — H150 


A O AC / 1 A\ 

0.805 (19) 


Nal — H31B 


2.58 (2) 


C16 — 016 


1.4275 (18) 


p i p. 1 

CI — Ol 


1.4083 (18) 


Z" 1 1 T T 1 A 

Clo — HloA 


A AT 

0.97 


p i PO 

CI — Cz 


1 OC /OA 

l.DZO (z) 


PI/" TJ 1 /CO 

C 1 o — ri 1 oB 


o.y / 


p 1 ni 

LI — SI 


1 O 1 TO / 1 C\ 

1.8172 (15) 


016 — H160 


A H A ZO\ 

0.74 (2) 


CI — Naz 


3.1275 (17) 


S2 — 0 1 7 


1 A A H(\ 1 1 1 \ 

1.4479 (11) 


CI — HI 


0.98 


S2 — 018 


1.4591 (11) 


Ol — Naz 


z.43zj (13) 


co nin 

oz — u i v 


1 A £ A A / 1 A\ 

1.4640 (10) 


r\ 1 in n 
Ol — HIO 


0.81 (2) 


S2 — Nal" 1 


3.2410 (7) 


C2 — 02 


1 ^Olf /10\ 

1.4335 (18) 


f~\ 1 O XT 1 iii 

018 — Nal" 1 


O /IA01 /10\ 

2.4031 (13) 


C2 — C3 


1.527 (2) 


t~\ 1 A \T„ Oiii 

(J 19 — Naz 


o ion /io\ 

2.3857 (12) 


C2 — Hz 


a no 
0.9o 


U3z — H3zA 


A OA /^)\ 

0.89 (2) 


02 — Na2 


2.5483 (13) 


ATI TTOin 

(J3z — H3zB 


A H A 1 / 1 0\ 

0.741 (18) 


02 — H20 


a nan / 1 n\ 

0.770 (17) 


Na3 — 033 


O 0"7"70 /1 A\ 

2.2778 (14) 


c • ~) po 

C3 — 03 


1 /I O 1 1 /I 0\ 

1.4311 (18) 


Na3 — 08 lv 


O T /"/"A / 1 0\ 

2.3669 (12) 


C3 — C4 


1.527 (2) 


\T„o AH 

Na3 — 021 


2.3824 (13) 


C3 — H3 


A AO 

0.98 


Na3 — 029 


^ ")ACC n Tl 

2.3955 (12) 


03 — H30 


0.813 (19) 


XT ") A ^ i 

Na3 — 022 


2.4329 (13) 


P yl p. A 

C4 — 04 


1 /ITT/: /I T\ 

1.4336 (17) 


xt„t f~\^n 

Na3 — 027 


O A on A / 1 o\ 

2.4874 (12) 


C4 — CD 


1 C/l A ZO\ 

1.540 (Zj 


JNaj — C21 


T AACA /1 

3.0959 (16) 


C4 — H4 


0.98 


Na3 — S3 


O ") 1 /I A /T\ 

3.3744 (7) 


04 — H40 


0.84 (2) 


XT ") T TO 1 A 

Na3 — H33A 


O /'TO / 1 A\ 

2.678 (19) 


C5 — 05 


1 yl O O £L / 1 T\ 

1.4386 (17) 


C21 — 021 


1 /i 1 A/c / 1 n\ 

1.4106 (17) 


C5 — Co 


1.506 (2) 


C21 — C22 


1 en n\ 

1.523 (2) 


C5 — H5 


0.98 


C21 — S3 


1.8166 (14) 


05 — H50 


A *7A ZO\ 

0.79 (2) 


C ' "\ 1 t TO 1 

Czl — Hzl 


A AO 

0.98 


Co — 06 


1 /II A A / 1 A\ 

1.4290 (19) 


/ \ ~\ i t TO 1 

Uzl — Hzl (J 


A OA ZO\ 

0.84 (2) 


Co — H6A 


A AT 
0.9/ 


POO AOO 

Czz — Uzz 


1.4319 (Is) 


C6 — H6B 


0.97 


P O O P o o 

C22 — C23 


1.521 (2) 


Oo — H60 


A H £. ZO\ 

0.76 (2) 


/"'OO TTOO 

Czz — Hzz 


A AO 

0.98 


SI — 07 


1 A AO A /1 1\ 

1.4484 (12) 


(Jzz — HzzU 


A C / 1 o\ 

0.765 (18) 


SI — OS 


1 /I C AC / 1 A\ 

1.4595 (10) 


C ' -N o PiOO 

Cz3 — Uz3 


1 A O O A / 1 T\ 

1.4339 (17) 


SI — 09 


1 /I /" A O / 1 A\ 

1.4608 (10) 


PO O PO A 

L23 — C24 


1 f 1/1 /o\ 

1.524 (2) 


C 1 XT^O 

SI — Na2 


o n/A /*7\ 

3.3760 (7) 


riT) TTOO 

Cz3 — Hz3 


A AO 

0.98 


XT^O 

07 — Na2 


O /I /ICO / 1 0\ 

z.445z (lz) 


023 — H23U 


A OT /^>\ 

0.83 (2) 


(Jo — Na3 


Z.3669 (lz) 


C24 — 024 


1.4374 (17) 


09 — Nal 1 " 


2.3577 (12) 


C24 — C25 


1 COA ZO\ 

1.530 (2) 


r\^! 1 in 1 a 

031 — H31A 


A "7 A A / 1 A\ 

0.700 (19) 


C24 — H24 


A AO 

0.98 


U3 1 — H3 IB 


A Ol ZO\ 

0.SJ (z) 


a xj^\ a/~\ 
UI4 — Hz4U 


A "7 C 

0. /6 (2) 


Na2— 032 


2.3812(14) 


C25— 025 


1.4449(17) 


Na2— 019' 


2.3857 (12) 


C25— C26 


1.508 (2) 


Na2— 028 iv 


2.4239 (13) 


C25— H25 


0.98 


Na2— 027 ,v 


2.7802 (12) 


025— H250 


0.777 (19) 


Na2— S3 iv 


3.1271 (7) 


C26— 026 


1.4280(19) 
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cn- 

Cll- 
Cll- 
Cll- 
011- 
C12- 
C12- 
C12- 
012- 
C13- 
C13- 
C13- 



-011 

-C12 

-S2 

-Hll 

-HI 10 

-012 

-C13 

-H12 

-HI 20 

-013 

-C14 

-H13 



1.4103 (17) 
1.522 (2) 
1.8183(15) 
0.98 
0.80 (2) 
1.4363 (18) 
1.532 (2) 
0.98 
0.81 (2) 
1.4351 (18) 
1.524 (2) 
0.98 



C26— H26A 
C26— H26B 

026— H260 
S3— 029 
S3— 027 
S3— 028 
S3— Na2" 

027— Na2 u 

028— Na2" 

029— Na3" 
033— H33A 
033— H33B 



0.97 
0.97 
0.76 (2) 
1.4526 (11) 
1.4621 (11) 
1.4666(11) 
3.1271 (7) 
2.7802 (12) 
2.4239 (13) 
2.3955 (12) 
0.833 (19) 
0.80 (3) 



031— Nal— 09' 
031— Nal— 017 
09'— Nal— 017 
031— Nal— 018' 
09'— Nal— 018' 
017— Nal— 018' 
031— Nal— Oil 
09'— Nal— Oil 
017— Nal— Oil 
018'— Nal— Oil 
031— Nal— 012 
09'— Nal— 012 
017— Nal— 012 
018'— Nal— 012 
Oil— Nal— 012 
031— Nal— CI 1 
09'— Nal— Cll 
017— Nal— CI 1 
018'— Nal— Cll 

011— Nal— Cll 

012— Nal— Cll 
031— Nal— S2' 
09'— Nal— S2> 
017— Nal— S2' 
018'— Nal— S2' 

011— Nal— S2' 

012— Nal— S2' 
Cll— Nal— S2' 
031— Nal— S2 
09'— Nal— S2 
017— Nal— S2 
018'— Nal— S2 

011— Nal— S2 

012— Nal— S2 
Cll— Nal— S2 
S2>— Nal— S2 



92.30 (5) 
147.47 (5) 
97.93 (4) 
117.27 (5) 
87.29 (4) 
94.09 (4) 
75.30(4) 
107.86(4) 
72.17(4) 
160.51 (4) 
95.18 (5) 
171.33 (5) 
73.40 (4) 
93.14(4) 
70.02 (4) 
94.06 (5) 
125.53 (4) 
55.10(4) 
134.63 (4) 

25.89 (4) 
49.59 (4) 

92.86 (4) 
92.08 (3) 
117.38 (4) 
24.72 (3) 
156.93 (4) 

91.90 (3) 
141.33 (3) 
125.47 (4) 
110.06 (3) 
22.65 (3) 
113.01 (3) 

50.87 (3) 
61.86 (3) 
32.52 (3) 
133.06 (2) 



Nal— Oil— H110 
012— C12— Cll 
012— C12— C13 
Cll— C12— C13 

012— C12— H12 
Cll— C12— H12 
C13— C12— H12 
CI 2— 012— Nal 
C12— 012— H120 
Nal— 012— H120 

013— C13— C14 
013— C13— C12 
C14— C13— C12 

013— C13— H13 
C14— C13— H13 
C12— C13— H13 
CI 3— 013— HI 30 

014— C14— C13 
014— C14— C15 
C13— C14— C15 

014— C14— H14 
C13— C14— H14 
C15— C14— H14 
C14— 014— HMO 

015— C15— C16 
015— C15— C14 
C16— C15— C14 

015— C15— H15 
C16— C15— H15 
C14— C15— H15 
C15— 015— H150 

016— C16— C15 
016— C16— H16A 
CI 5— CI 6— H16A 
016— C16— H16B 
C15— C16— H16B 



137.9(17) 
110.16(12) 
105.85 (11) 

112.61 (12) 
109.4 
109.4 
109.4 
111.64 (8) 
105.7(14) 
116.0(14) 
109.46(12) 

105.62 (12) 
114.68 (12) 
109 

109 
109 

106.6(14) 

109.43 (12) 

106.83 (12) 

112.08 (12) 

109.5 

109.5 

109.5 

107.3 (15) 

107.50(12) 

111.01 (13) 

113.51 (13) 

108.2 

108.2 

108.2 

105.4(13) 

109.55 (13) 

109.8 

109.8 

109.8 

109.8 
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Uil — JNal — H31B 


18.6 (o) 


09 — Nal — H3 IB 


OO A t c\ 

58.4 (5) 


017 — Nal — H31B 


130.7 (6) 


018 1 — Nal — H31B 


135.2 (6) 


Oil — Nal — Hi IB 


59.5 (6) 


A, 1 O \T„ 1 TTT 1 n 

012 — Nal — H31B 


at o /r \ 

97.3 (5) 


n i xt„ 1 TTTin 

Cll — Nal — H31B 


81.6 (6) 


Cli XT~ 1 TT1 1 Tl 

S2 — N a 1 — Hi 1 B 


111 1 

111.1 (6) 


CO XT« 1 TTTID 

bz — N a 1 — Hi 1 B 


1 1 A /I i tz\ 

1 1U.4 (oj 


(Jl — CI — C2 


1 AO OC /I 1\ 

108.85 (12) 


A 1 /"• | o 1 

Ol — CI — SI 


1 ah ao / 1 a\ 

107.98 (10) 


C2 — CI — SI 


1 i i AO / 1 A \ 

112.08 (10) 


Ol — CI — Na2 


AO A 1 /T\ 

48.41 (7) 


C2 — CI — Na2 


OO AO /A\ 

83.02 (9) 


C 1 " i XT 1 

SI — CI — Na2 


O 1 A "7 //"\ 

81.47 (6) 


r~\ 1 f i 1 T T 1 

Ol — CI — HI 


109.3 


A ~) A 1 TJ 1 

Cz — CI — HI 


1 AA T 
109.3 


C 1 1 T T 1 

SI — CI — HI 


1 A A T 

109.3 


XT O /" 1 T T 1 

Na2 — CI — HI 


157.7 


A 1 A. 1 \T„^ 

CI — Ol — Na2 


1 AC AT / A \ 

105.93 (9) 


f~*l /~n tti ri 

CI — Ol — HIO 


1 aa n i 1 c\ 

109.7 (15) 


XT O /"\ 1 tti r\ 

Na2 — Ol — HIO 


1 O O 1 / 1 C\ 

132.2 (15) 


02 — C2 — CI 


111 r\r\ / 1 o \ 

111. 00 (13) 


AO A -\ A O 

02 — C2 — C3 


1A/I OC /1 

104.85 (12) 


CI — Cz — C3 


111 A/1 (A 0\ 

1 1 1.U4 (lz) 


TT^ 

02 — C2 — Hi 


1 AA A 

109.9 


A i /""I O t 

CI — C2 — H2 


109.9 


AO A -> TT^ 

Ci — Cz — Hz 


1 AA A 

109.9 


Cz — Oz — Naz 


1 AO 1 H {Q\ 

109.1 / (8) 


C2 — 02 — H20 


1A/1 4 / 1 1 \ 

104.4 (13) 


XT O /~\0 tt' ) /-v 

Na2 — 02 — H20 


AA O / 1 /I \ 

99.8 (14) 


03 — C3 — C2 


1 A/r c /n\ 

106.65 (12) 


t~\i r^i r*A 
OJ — Ci — C4 


1 AO £H ( 1 0\ 

lOy.o/ (1ZJ 


C2 — C3 — C4 


1 1 C 1/1 / 1 o\ 

115.14 (12) 


A, o A o TTO 

03 — C3 — H3 


1 AO A 

108.4 


/~"^> Tn 

C2 — C3 — H3 


1 AO /I 

108.4 


A a f 1 O TTI 

C4 — C3 — H3 


108.4 


C3 — 03 — H30 


1 AT /I /I 1\ 

107.4 (13) 


04 — C4 — C3 


1 AA 1 T / 1 ^\ 

109.37 (12) 


/ \ A A A /If 

04 — C4 — C5 


1 A A TO /n\ 

109.38 (12) 


AO A A 

C3 — C4 — C5 


11A AC ft 

110.95 (12) 


r\ a f~* A TT A 

04 — C4 — H4 


1 AA 

109 


/~"> A TT /I 

C3 — C4 — H4 


1 AA 

109 


C5— C4— H4 


109 


C4— 04— H40 


108.6(14) 


05— C5— C6 


106.02 (12) 


05— C5— C4 


109.30 (12) 


C6— C5— C4 


113.00(12) 


05— C5— H5 


109.5 



tti /" * /"i i /" t t 1 /" r> 

H16A — C16 — H16B 


108.2 


C16 — 016 — H160 


1 AO 1 / 1 

108.1 (17) 


017 — S2 — 018 


1 1 O OT /^\ 

112.27 (7) 


/~\ 1 T CO 1 A 

017 — S2 — 019 


1 1 O AA /T\ 

113.09 (7) 


018 — S2 — 019 


1 1 O A A { /~\ 

112.94 (6) 


017 — S2 — Cll 


1 A 1 AT //"\ 

107.07 (6) 


018 — S2 — Cll 


106.19 (7) 


019 — S2 — Cll 


104.54 (7) 


Ain CO \T_ 1 Hi 

(J 1 7 — S2 — N a 1 


HO OO ( C\ 

68.83 (5) 


i™\ 1 O CO XT 1 iii 

018 — S2 — Nal" 1 


43.52 (5) 


/~\ 1 A CO XT 1 iii 

019 — S2 — Nal" 1 


1 1 A Z'/" /C\ 

130.66 (5) 


z" 1 11 CO XT 1 iii 

Cll — S2 — NaT" 


ioo /in /c\ 

122.49 (5) 


/ "\ i -7 CO \T„ 1 

017 — S2 — Nal 


O A *7 1 /C\ 

39.71 (5) 


/~\ 1 O CO XT 1 

018 — S2 — Nal 


1 OT AC /C\ 

127.05 (5) 


s \ i a CO XT 1 

019 — S2 — Nal 


11A C/" //1\ 

119.56 (4) 


f~< ii CO XT 1 

Cll — S2 — Nal 


67.54 (5) 


\t„ i jjj CO \T„ 1 

Nal 111 — S2 — Nal 


AO A 1 C / 1 O \ 

93.415 (13) 


C ^ / "\ i ~n X T 1 

S2 — 017 — Nal 


111. 64 (6) 


n ^ /"\ 1 O XT 1 iii 

S2 — 018 — Nal" 1 


111.76 (6) 


C O f '\ 1 A XT O iii 

S2 — 019 — Na2 m 


1 O C /" O /T\ 

135.63 (7) 


\T„o mi TTOO A 

N a2 — O 3 2 — H3 2 A 


1A1 O"/10\ 

101.7 (13) 


XT O f \~) ^1 TTO or* 

Na2 — 032 — H32B 


11A C /10\ 

1 19.5 (13) 


H32A — 032 — H32B 


105.9 (18) 


/~iOO XT O /^iOiv 

033 — Na3 — 08 lv 


AO OA /C\ 

92.29 (5) 


A')') \T„0 AH 

U33 — Na3 — U21 


A 1 A C /'CX 

91.45 (5) 


/~\Oiv XT O A^i 

08 v — Na3 — 021 


1 n o 1 /r\ 

157.31 (5) 


A') O XT ~) /-v^rviv 

033 — Na3 — 029 lv 


75.20 (5) 


s~\ o i v XT O /^'Nniu 

08 1V — Na3 — 029 1V 


AA /I "7 / /I \ 

99.47 (4) 


a^i \t„') i^\OAiv 

021 — Na3 — 029 


1 AO 1 O /C\ 

103.12 (5) 


033 — ^Na3 — 022 


115.83 (6) 


i^\Oiv XT O i^\00 

08 1V — Na3 — 022 


on o O i A\ 

87.82 (4) 


AO 1 XT 1 AOO 

021 — Na3 — 022 


"7 A AC f A \ 

70.45 (4) 


/"\0 Aiv XT^O i^OO 

U29 — N a3 — U22 


166.73 (5) 


033 — ^Na3 — 027 


156.36 (5) 


/-~\Oiv XT O /" v~» ~7 

08 1V — Na3 — 027 


1 AA TO / /I \ 

109.72 (4) 


/^iO 1 XT O z' V"~» ~7 

021 — Na3 — 027 


71.67 (4) 


/^iOAiv XT O A^n 

029 — Na3 — 027 


AO O /I / /I \ 

92.24 (4) 


aii xt o An 

022 — Na3 — 027 


1 A OA / A \ 

74.80 (4) 


033 — ^Na3 — C21 


110 T1 /C\ 

H3.71 (5) 


AOiv XT 1 AO 1 

08 1V — Na3 — C21 


IO/' O/' 

136.36 (4) 


/"iO 1 XT O AO 1 

021 — Na3 — C21 


O C OA / A \ 

25.89 (4) 


/^iOAiv XT O AO 1 

029 1V — Na3 — C2 1 


10A 1/" 

120.16 (4) 


AOO XT ") AO 1 

022 — Na3 — C21 


A A O Z'" / A\ 

49.86 (4) 


027 — Na3 — C21 


55.38 (4) 


033— Na3— S3 


142.11 (5) 


08 iv — Na3— S3 


123.93 (3) 


021— Na3— S3 


50.94 (3) 


029 iv — Na3— S3 


105.82 (3) 


022— Na3— S3 


61.01 (3) 
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C6 — C5 — H5 


109.5 


C4 — C5 — H5 


109.5 


C5 — 05 — H50 


110 "7 /10\ 

H8.7 (18) 


06 — C6 — C5 


1 f\1 A /" / 1 O \ 

107.26 (12) 


Oo — Co — H6A 


110.3 


AC f " / TT/' A 

C5 — C6 — H6A 


110.3 


06 — C6 — H6B 


110.3 


AC f ■* / TTAT) 

C5 — Co — H6B 


110.3 


TT/; a A /_ TTz^TI 

Ho A — Co — Hob 


1 AO C 

108.5 


A A f'\ / TT/'A 

C6 — 06 — HoO 


111.3 (16) 


s~\ —i ri 1 AO 

07 — SI — 08 


11") 1 C /T\ 

113.15 (7) 


07 — SI — 09 


11") A C f~l\ 

113.05 (7) 


Ai O O 1 A. A 

Oo — SI — 09 


1 n Of { £L\ 

112.85 (6) 


07 — SI — CI 


1 f\/~ 1 1 /'7\ 

106.11 (7) 


08 — SI — CI 


1 Af HA 

105.79 (7) 


09 — SI — CI 


1 A C A O / "7 \ 

105.02 (7) 


07 — SI — Na2 


*70 /r\ 

39.78 (5) 


08 — SI — Na2 


1 1 C ") 1 /f \ 

125.31 (5) 


09 — SI — Na2 


1 A 1 C A / A\ 

121.54 (4) 


s i i ci -i XT O 

CI — SI — Naz 


66.37 (5) 


0 1 A. -7 XT O 

Si — 07 — Naz 


1 1 *7 ac sn\ 

117.95 (7) 


0 1 AO XT ") ii 

SI — 08 — Na3" 


1 ") ") 'I A /IN 

133.20 (7) 


Si — 09 — Nal 1 " 


1 "1 /I "7Ai / ^7 \ 

134.70 (7) 


XT 1 Aj") 1 TT") 1 A 

Nal — 03 1 — H3 1 A 


1 O /I A / 1 *7\ 

124.0 (17) 


\t„ i AO 1 TT") 1 T> 

Nal — 031 — H31B 


96.7 (17) 


H3 1 A — 03 1 — H3 IB 


110 (2) 


032 — Na2 — 019 1 


r\f\ ^ f\ / r \ 

90.30 (5) 


A.O O XT 'I AiO Oiv 

032 — Na2 — 028 lv 


1 ") 1 A") 

131.93 (5) 


Pil Hi \t„o AiOOiv 

0 1 9 — N a2 — 02 8 1V 


83.62 (4) 


O O XT ^\ f "A 1 

032 — Na2 — 01 


"> ^7 / /I \ 

77.37 (4) 


ai ni xt o f\ i 

019' — Na2 — Ol 


111.11 (4) 


Aj o o iv XT O Aj 1 

028 1V — Na2 — 0 1 


1 AO C 1 f A\ 

148.51 (4) 


Al A A \T„^ A"7 

O 3 2 — N a2 — 07 


145.5o (5) 


/"V 1 Ai XT A 

019 1 — Na2 — 07 


88.56 (4) 


AjOOiv XT O / \~1 

028 IV — Na2 — 07 


O 'I A A / /I \ 

82.09 (4) 


s \ i XT 1 /A, "7 

Ol — Na2 — 07 


■7 1 AC / /I \ 

71.05 (4) 


/AAA XT O /""\0 

032 — Na2 — 02 


1 A A ") A /C \ 

109.30 (5) 


/ \ 1 j XT O A.O 

0 1 9 — Na2 — 02 


1 CA O^l /f \ 

159.82 (5) 


s~~\ a o iv xt ^ \ a 

028 1V — Naz — 02 


86.53 (4) 


/ \ i XT 1 /"~\ o 

Ol — Na2 — 02 


■7A / /I \ 

70.22 (4) 


/ A "7 XT O /"\ o 

07 — Na2 — 02 


"7^ /"O / A \ 

72.63 (4) 


A^O O X T 1 AiO "7iv 

032 — Na2 — 027 lv 


81.71 (4) 


f \ -1 r\j XT O AiOTiv 

019 — Na2 — 027 


1 AC / J \ 

105.82 (4) 


/~*^Oiv TvT,.^1 /"~\^Tiv 

Oz8 — Naz — Oz7 


54.91 (4) 


01— Na2— 027 1V 


137.24 (4) 


07— Na2— 027 iv 


131.45 (4) 


02— Na2— 027 IV 


82.44 (4) 


032— Na2— S3 iv 


107.62 (4) 


019'— Na2— S3 iv 


95.18 (3) 



Oz7 — JNai — iS3 


T? 1/1 /") \ 

23.14 (3) 


C21 — Na3 — S3 


3z.z5 (3) 


/~iT> TVT^T ttti A 

033 — Na3 — H33A 


17.0 (4) 


/"\Oiv \T„') Tm A 

08 lv — Na3 — H33A 


106.4 (4) 


Ozl — Na3 — H33A 


o 1 r\ s a\ 

81.9 (4) 


/^i '"i A i v XT^T TT')') A 

029 — Na3 — H33A 


£ yl *"> //I \ 

64.2 (4) 


TVT^T TTT) A 

022 — Na3 — H33A 


124.5 (4) 


An \T„') TT")") A 

(Jz7 — Na3 — H33A 


1 ") A //I \ 

139.6 (4) 


f")1 \T_'l TJ11 A 

Czl — JNa3 — H33A 


lOo.y (4) 


O \T„') TTT) A 

S3 — Na3 — H33A 


1 OA / /I \ 

129.6 (4) 


Oil C2 1 C22 


1 AO (\H i 1 1\ 

108.97 (12) 


AI 1 1 C ") 

021 — C21 — S3 


1 A O /"O / 1 A \ 

108.68 (10) 


ATI c ") 

C22 — C21 — S3 


1 1 A OA / 1 A\ 

110.29 (10) 


/— 1 AI 1 XT ") 

021 — C21 — Na3 


/I "7 CO / r l\ 

47.52 (7) 


f A < 1 XT ") 

C22 — C21 — Na3 


82.72 (8) 


O ATI XT„') 

iS3 — Czl — Na3 


OO O C /ZT\ 

82.35 (6) 


/ i r~\r\ I t T") 1 

Uz 1 — Cz 1 — Hz 1 


1 An £. 
109.6 


An AO 1 TTH 

Czz — Cz 1 — Hz 1 


1 An ^ 

109.6 


CO A11 TT0 1 

S3 — C2l — H2l 


109.6 


\T„'i ah TT1 1 

Na3 — Czl — Hzl 


1 f 1 1 

157.1 


ah A0 1 XT«1 

Czl — Ozl — JNa3 


1 f\/r CA /A\ 

I0o.5y (v) 


AO 1 AO 1 TT'il A 

C21 — 021 — H210 


110 C /1 A\ 

112.5 (14) 


XT ") /™\0 1 IT^ 1 A"\ 

Na3 — 02 1 — H2 1 0 


1^A»") /1 J\ 

129.3 (14) 


A.OO AOO AOO 

022 — C22 — C23 


1A/" O "7 /10\ 

106.87 (12) 


r\^^ m r^^iA 
Ozz — Czz — Cz I 


1U9.0D (12) 


AO") AOO AO 1 

C23 — C22 — C2 1 


110 O /" /ION 

112.26 (12) 


AiOO AOO TTOO 

022 — C22 — H22 


109.5 


AO O An TT11 

Cz3 — Czz — Hzz 


1 AA C 

109.5 


AO 1 r>ni TTOI 

Czl — Czz — Hzz 


1 A.O C 

109.5 


AOO A.OO XT ") 

C22 — 022 — N a3 


11") 1/1 /A\ 

113.14 (9) 


A O O Avl O TTOO A 

C22 — 022 — H220 


1A/1 C /1/l\ 

104.5 (14) 


\t„ o An TinA 

N a3 — Ozz — HzzO 


1 O C A / 1 C\ 

125.0 (15) 


a,o o ao ") pn 

Oz3 — Cz3 — Czz 


1AC Of 

105.85 (12) 


AiO") AO") AO >1 

023 — C23 — C24 


11A OA /1")\ 

110.29 (13) 


An AO O AO /I 

Czz — C23 — Cz4 


11/1 ") /I / 1 o\ 

114.34 (lz) 


AO O AO") T TO 1 

Oz3 — Cz3 — Hz 3 


1 AO H 

108.7 


An A O ") TTT) 

Czz — Cz3 — Hz 3 


1 AO T 

108.7 


AO A AO") TTO") 

C24 — C23 — H23 


108.7 


AO ") AiO ") T TO ") A 

C23 — 023 — H230 


1AO A /1C\ 

108.9 (15) 


AiO A AO A AO") 

024 — C24 — C23 


1 AA zTzT / 1 ON 

109.66 (12) 


Oz4 — C24 — C25 


1AO f\A /I Ti 

108.04 (12) 


a pic 

C23 — C24 — C25 


111 /1ZT/1T\ 

111.46 (12) 


Oz4 — C24 — H24 


1 An o 

109.2 


Czi — Cz4 — Hz4 


1 An o 
109. z 


C25— C24— H24 


109.2 


C24— 024— H240 


106.5 (15) 


025— C25— C26 


106.73 (12) 


025— C25— C24 


109.19(12) 


C26— C25— C24 


112.65 (12) 



Acta Cryst. (2012). E68, m377-m378 



sup-13 



supplementary materials 



/"XlOiv \T„1 Cliv 

(J28 — Na2 — S3 


n ai /i \ 

27.03 (3) 


Air nif TT1C 

OId — C25 — H25 


1 An a 

109.4 


Ol — Na2 — S3' v 


1 c i n / /i \ 

153.37 (4) 


/"'I/' /^1C TT1C 

C26 — C25 — H25 


109.4 


XT 1 CTiv 

07 — Na2 — S3' v 


1 A/ T /I /I \ 

106.74 (3) 


j — i » /« p/if TT1C 

C24 — C25 — H25 


1 A A A 

109.4 


/~\1 XT— 1 CO iv 

02 — Na2 — S3 


Ol /TO /1\ 

83.68 (3) 


nir ni; TTirn 

C25 — 025 — H250 


1 AC 1 / 1 A \ 

105.1 (14) 


f*xniv \t„i ciiv 

Oil — Naz — S3 


27.87 (2) 


/~\1 y^" /'<-">/_ /"lie 

(J26 — C26 — C25 


1 f\H CH / 1 1\ 

107.57 (12) 


032 — Na2 — CI 


aa yi n /c\ 

99 .46 (5) 


U26 — C26 — H26A 


1 1 A 1 

110.2 


019 — Na2 — CI 


[14.il (4) 


/"<ic /■ ^i /_ ttiz: A 

C25 — C26 — H26A 


1 1 A 1 

110.2 


/"\10iv XT— 1 C ' 1 

(J2 8 — N a2 — C 1 


123.19 (4) 


U26 — C26 — H26B 


1 1 A 1 

110.2 


(Jl — Na2 — CI 


25.66 (4) 


Czj — Czo — H26b 


1 1 A 1 

1 10.2 


07 — Na2 — CI 


54.42 (4) 


H26A — C26 — H26B 


1 AO C 

108.5 


02 — Na2 — CI 


49.61 (4) 


C26 — Olo — H26U 


ino n /io\ 

108.7 (18) 


Oil — Naz — CI 


1 in a/t / -1 \ 

129.96 (4) 


U29 — S3 — Oil 


111 11 (H\ 

113.12 (7) 


Cliv XT-1 

!S3 — Naz — CI 


111 on /i \ 
131.89 (3) 


A1A CI AIO 

Uz9 — S3 — U28 


111 AC iH\ 

112.95 (/) 


/~\1 1 XT 1 C 1 

032 — Na2 — SI 


127.73 (4) 


An ci /"\io 

027 — S3 — 028 


111 A A 

111.44 (7) 


/ >. 1 f\ j XT 1 C 1 

019 — Na2 — SI 


1 ai /*)\ 

103.72 (3) 


/"\1A CI rill 

029 — S3 — C2l 


1 A/" 1 C /"7\ 

106.35 (7) 


/"\10iv \T„1 C1 

(J28 — Naz — Si 


nn on /i\ 

99.89 (3) 


027 — S3 — C21 


1 f\H 1 C SH\ 

107.35 (7) 


/ \ i XT^.1 C 1 

(Jl — Naz — M 


50.49 (3) 


028 — S3 — C21 


1 n/i no in\ 
104.98 (/) 


(J 7 — Naz — SI 


in /o\ 

22.27 (3) 


029 — S3 — Na2" 


133.17 (5) 


XT 1 CI 

02 — Na2 — SI 


60.73 (3) 


/Xn CI XT lii 

027 — S3 — Na2" 


62.75 (5) 


027 — Na2 — Si 


137.71 (3) 


r»iO CI XT— lii 

028 — S3 — N a2" 


A O "7 A /r\ 

48.70 (5) 


Cliv AT^O CI 

S3 — JNaz — SI 


1 in /o\ 
120.50 (2) 


^11 CI XTnOii 

C21 — S3 — Na2 


119.59 (5) 


CI — Na2 — SI 


32.16 (3) 


din o \t„i 

029 — S3 — Na3 


126.14 (5) 


Oil — Cll — CI2 


1 r\r\ /i o / 1 1 \ 

109.48 (11) 


i^\n ci xt i 

027 — S3 — Na3 


/I 1 AT / /I \ 

41.97 (4) 


/~\ 11 rii i ci 

Oil — Cll — S2 


1 AT A /_ / 1 A\ 

107.06 (10) 


Aio CI XT— 1 

028 — S3 — Na3 


1 1A ZTjC /C\ 

120.66 (5) 


/~* 1 o n 1 c o 

Clz — Cll — S2 


112.14 (10) 


C21 — S3 — Na3 


65.41 (5) 


r\ 1 1 /■ ^ -i -1 xt 1 

Oil — Cll — Nal 


49.53 (7) 


XT lii CI XT 1 

Na2" — S3 — Na3 


Ol 7/T /1 T\ 

83.765 (17) 


Z" 1 1 1 1 1 XT 1 

C12 — Cll — Nal 


Ol AC ZO\ 

83.05 (8) 


ci /xn xt i 

S3 — 027 — Na3 


11/1 OA//"\ 

114.89 (6) 


C 1 1 1 XT— 1 

S2 — Cll — Nal 


79.94 (5) 


CI XT — lii 

S3 — 027 — Na2" 


OA 1 O /C\ 

89.38 (5) 


Oil— Cll— Hll 


109.4 


Na3— 027— Na2" 


111.00(4) 


C12— Cll— Hll 


109.4 


S3— 028— Na2 u 


104.27 (6) 


C 1 C 1 1 TT11 

S2 — Cll — Hll 


1 AA 

109.4 


CI /"\1A XT — lii 

S3 — 029 — Na3 


1 n c A /T\ 

137.50 (7) 


\T„ 1 ^1 1 TT1 1 

Nal — Cll — Hll 


1 CO o 

158.8 


TVT^") mi ITU A 

Na3 — 033 — H33A 


1 AA A / 1 1 \ 

109.9 (13) 


/"111 HI 1 XTn 1 

Cll — Ull — Nal 


1U4.38 (9) 


JNa3 — 033 — H33B 


1/11 1 /i o\ 

142.1 (18) 


pi 1 f'\ 11 TT 1 1 f~\ 

Cll — Oil — HllO 


1 AC C / 1 /"\ 

105.5 (16) 


T T1 1 A i^\1 1 T T") ") Tl 

H33A — 033 — H33B 


1 AA /1\ 

100 (2) 


C2 — C 1 — 0 1 — N a2 


-61.66 (12) 


ni ai i co / \ i /"i 

C12 — Cll — S2 — 019 


1 z:c /i/i /in 

-165.44 (10 


S 1 — C 1 — 0 1 — N a2 


60.24 (9) 


XT— 1 pi 1 CI /A 1 A 

Nal — Cll — S2 — (J19 


1 1 £ 1 O /C\ 

1 16.38 (5) 


Ol — CI — C2 — Ol 


OA / 1 C\ 

63.89 (15) 


/~\ 11 pi 1 ci XT— 1 iii 

Oil — C 1 1 — S2 — N a 1 


111 1 c /o\ 

— 121.15 (8) 


C 1 Z" 1 1 /"" i /"\i 

S 1 — C 1 — C2 — 02 


CC ylO /1 

-55.48 (14) 


P11 pi i ci XT— 1 iii 

C 1 2 — C 1 1 — S2 — N a 1 


1 AC / 1 1\ 

-1.05 (13) 


N a2 — C 1 — C2 — 02 


22.35 (10) 


\T„ 1 Ai 1 CO TVT„ 1 iii 

Nal — Cll — S2 — Nal 111 


79.23 (4) 


Ol — CI — C2 — C3 


CI 11 / 1 £\ 

—51,51 (16) 


/ >. ii pi i ci XT— 1 

Ull — Cll — S2 — Nal 


/I 1 A1 ZO\ 

-41.92 (8) 


SI — CI — C2 — C3 


1 *7 1 A / 1 A\ 

-171.69 (10) 


P11 pi 1 ci XT— 1 

C12 — Cll — S2 — Nal 


TO 1 O / 1 A\ 

78.18 (10) 


N a2 — C 1 — C2 — C 3 


-93.86 (11) 


031 — Nal — S2 — 017 


1 o z^z: /n\ 

-168.66 (9) 


C 1 — C2 — 02 — JN a2 


—29.3 / (13) 


"\T~ 1 CO 1 "7 

09 — Nal — S2 — Ol / 


zen /i a /o\ 
-60.44 (8) 


C3— C2— 02— Na2 


90.61 (11) 


018'— Nal— S2— 017 


35.31 (9) 


02— C2— C3— 03 


64.02 (14) 


Oil— Nal— S2— 017 


-157.56 (9) 


CI— C2— C3— 03 


-176.03 (12) 


012— Nal— S2— 017 


116.13 (8) 


02— C2— C3— C4 


-174.09(12) 


Cll— Nal— S2— 017 


174.23 (9) 


CI— C2— C3— C4 


-54.14(17) 


S2 1 — Nal— S2— 017 


52.77 (8) 



Acta Cryst. (2012). E68, m377-m378 



sup-14 



supplementary materials 



03— 


-C3 — C4 — (J4 


57.66 (15) 


C2— 


-C3 — C4 — 04 


-62.60 (16) 


03— 


-C3 — C4 — C5 


-63.10 (15) 


C2— 


-C3 — C4 — C5 


176.65 (12) 


04— 


-C4 — C5 — 05 


179.08 (12) 


C3— 


-C4 — C5 — 05 


-60.17 (15) 


1)4— 


-C4 — C5 — Co 


61.28 (16) 


/~iO 

C3— 


-C4 — C5 — Co 


— 177. 9o (12) 


U5— 


-Ij — Co — (Jo 


J0.1 / (lj) 


C4— 


-C5 — Co — Oo 


i h c oo /n\ 

175.88 (12) 


Ol— 


-CI — SI — 07 


-42.71 (11) 


^O 

C2— 


-CI — SI — 07 


77.17 (11) 


JNaz- 


— CI — M — o/ 


— 1.68 (6) 


Ol— 


-CI — SI — Os 


-163.17 (9) 


C2— 


f i i c 1 /"A o 

-CI — SI — 08 


-43.29 (12) 


Na2- 


/~i 1 c 1 /~\o 

— CI — SI — 1)8 


-122.13 (5) 


Ul— 


-CI — M — U9 


/ /.2j (11) 


C2— 


-CI — SI — 09 


-162.87 (10) 


Na2- 


r 1 1 c 1 /"\ A 

— CI — SI — 09 


110 

118.28 (5) 


Ol— 


/"• i c 1 XT^O 

-CI — SI — Na2 


-41.03 (8) 


C2— 


-CI — SI — Na2 


no oc ^1 n\ 

78.85 (10) 


Oo— 


-SI — 07 — Na2 


111 .91 (7) 


09— 


C 1 f^\n XT-.0 

-b I — (J 7 — Na2 


-112.18 (7) 


CI— 


C 1 XT^O 

-SI — 07 — Na2 


^ A A /0\ 

2.40 (8) 


O/— 


-a 1 — O o — JN a j 


-/.oy (ii) 


09— 


C 1 i~\ O XT O ii 

-SI — 08 — Na3" 


A/1 ZO\ 

-132.04 (8) 


CI— 


C 1 O XT ") ii 

-SI — 08 — Na3 


113.67 (9) 


Na2- 


— SI— 08— Na3" 


A 1 "7/1 /1 1\ 

41.74 (11) 


07- 


-SI— 09— Nal" 1 


C A C~\ / 1 A\ 

—54.52 (10) 


08- 


-SI— 09— Nal 1 " 


1 C AO i 1 A\ 

75.48 (10) 


Cl- 


-SI— 09— Nal 1 " 


-169.76 (8) 


Na2- 


—81—09—^1'" 


no c/^ /o\ 

-98.56 (8) 


Cl— 01— Na2— 032 


1 A Q OO /A\ 

148.82 (9) 


Cl- 


-01— Na2— 019' 


-125.81 (8) 


Cl- 


-01— Na2— 028™ 


1 1 AO / 1 A \ 

-12.09 (14) 


Cl— 01— Na2— 07 


A C AO ZO\ 

-45.08 (8) 


Cl- 


-01— Na2— 02 


TO no /o\ 

32.68 (8) 


Cl- 


-01— Na2— 027 ,v 


Of A / 1 A\ 

86.20 (10) 


Cl- 


-01— Na2— S3 iv 


44.62 (13) 


Cl— 01— Na2— SI 


-35.18 (7) 


Sl- 


-07— Na2— 032 


A C AA n 1\ 

45. OU (12) 


Sl- 


-07— Na2— 019' 


133.42 (7) 


Sl- 


-07— Na2— 028 iv 


-142.81 (7) 


Sl- 


-07— Na2— 01 


TA CA /T\ 

20.50 (/) 


Sl- 


-07— Na2— 02 


-53.99 (7) 


Sl- 


-07— Na2— 027 iv 


-116.60 (7) 


Sl- 


-07— Na2— S3™ 


-131.60 (6) 


Sl- 


-07— Na2— CI 


-1.65 (6) 


C2- 


-02— Na2— 032 


-68.99 (10) 



U31- 


— JN a 1 — S2 — U 1 8 


1 1 A OA /Q\ 

11U.89 (8) 


09 — 


-Nal — S2 — 018 


1 A A OA /"7\ 

-140.89 (7) 


017- 


XT 1 C""> /A 1 O 

—Nal — S2 — 018 


OA AC / 1 A\ 

-80.45 (10) 


018'- 


— N a 1 — S2 — 0 1 8 


AC 1/1 /AA 

45 .14 (9) 


Oil- 


\T„ 1 pi 1 O 

— N a 1 — S 2 — 0 1 8 


1 O 1 AA SH\ 

121.99 (7) 


(J12- 


—Nal — S2 — 018 


1 C £LO f~l\ 

35.68 (7) 


Cll- 


XT 1 CI /"\ 1 O 

—Nal — S2 — 018 


A") "7A ZO\ 

93.79 (8) 


S2 1 — 


\t„ i co r\ 1 o 

-Nal — S2 — U18 


0*7 HO fH\ 

-21. bis (7) 


U31- 


\t„ i co nm 

— N a 1 — S2 — 0 1 9 


nn ~i £. (n\ 

-77.36 (7) 


09 — 


\t„ i co r>in 

-Nal — S2 — 019 


1 A on sn\ 

30.86 (7) 


017- 


XT 1 CI /~\ 1 r\ 

—Nal — S2 — 019 


A 1 t1 / 1 A\ 

91.31 (10) 


1)18'- 


\T„ 1 CO i~\ 1 Ci 

— N a 1 — S2 — U 1 9 


1 O /T /TO 

126.62 (6) 


A1 1 

Ull- 


\T„ 1 CO Ain 

— N a 1 — iS 2 — U 1 9 


HH O/C ZO"\ 

— 66.26 (/) 


012- 


XT 1 CI 1 A 

—Nal — S2 — 019 


1 c/" /n\ 

-152.56 (7) 


Cll- 


xt 1 no /"\ i 

—Nal — S2 — 019 


A A A /~ /n\ 

-94 .46 (7) 


C 1 i 


\t„ i CO Ain 

-Nal — h2 — 019 


1 A A AO //^\ 

144.08 (6) 


U31- 


xt^ 1 co n i 

—Nal — S2 — Cll 


1 n 1 a /t\ 
1 /.10 (/) 


09 1 — 


XT 1 CI P1 1 

-Nal — S2 — Cll 


125.32 (6) 


017- 


XT 1 O O /" 1 1 

— N a 1 — S2 — C 1 1 


\ n a 11 /a\ 

-174.23 (9) 


f~\ 1 Oi 

018 1 


\T„ 1 CO Z^ 1 1 1 

— N a 1 — S2 — C 1 1 


no ao 

-138.92 (6) 


All 

Oil- 


— N a 1 — S2 — C 1 1 


OO OA ( H\ 

28.20 (6) 


012- 


XT 1 CI / < r | 

—Nal — S2 — Cll 


CO 1 A //"\ 

-58.10 (6) 


S2'— 


XT 1 CI 1 1 

-Nal — S2 — Cll 


-121.46 (6) 


031- 


xt„ i CO \T„ 1 iii 

— N a 1 — S2 — N a 1 


1/11 AA SC\ 

141.00 (5) 


09 — 


\t„ i CO \T„ 1 ii* 

-Nal — S2 — N a 1 


1 in nn / A\ 

-110.78 (4) 


017- 


XT 1 CI XT 1 in 

— N a 1 — S2 — N a 1 111 


C A O A ZO\ 

-50.34 (8) 


018' 


XT 1 CI XT 1 iii 

— Nal — S2 — Nal" 1 


1 C AT \ 

-15.03 (3) 


Oll- 


\t„i CO \T- 1 iii 

— N a 1 — S2 — N a 1 


1CO 1 f\ / A\ 

152.10 (4) 


Oli- 


\t„ i CO \T„ 1 iii 

—Nal — S2 — Nal 1 " 


/:c "7A /T\ 

65.79 (3) 


Cll- 


-Nal— S2— Nal" 1 


1 0 1 OA 

123.89 (5) 


S2 1 - 


-Nal— S2— Nal" 1 


o /i o a / 1 r\ 

2.430 (15) 


018- 


-S2— 017— Nal 


121.74 (7) 


019- 


-S2— 017— Nal 


1 AA AO /T\ 

-109.03 (7) 


Cll- 


-S2— 017— Nal 


5.57 (9) 


Nal m — S2— 017— Nal 


1 O /I Crt /7\ 

124.50 (7) 


031- 


-Nal— 017— S2 


17.32 (14) 


09'- 


-Nal— 017— S2 


1 O /I /I 1 /o\ 

124.41 (8) 


018 1 


—Nal— 017— S2 


w An n h (o\ 

-147.76 (8) 


011- 


-Nal— 017— S2 


1 O 11 /"7\ 

18.12 (7) 


012- 


-Nal— 017— S2 


cc nc\ sn \ 

-55.70 (7) 


Cll- 


-Nal— 017— S2 


~i no sn\ 

-3.78 (6) 


S2 1 - 


-Nal— 017— S2 


1 O A A*7 ( £\ 

-139.07 (6) 


017- 


-S2— 018— Nal 1 " 


o n a /n\ 

3.74 (9) 


019- 


-S2— 018— Nal 1 " 


— 125.5 / (/) 


Cll- 


-S2— 018— Nal 1 " 


120.43 (7) 


Nal- 


-S2— 018— Nal 1 " 


46.64 (8) 


017- 


-S2— 019— Na2'" 


-43.70(10) 


018- 


-S2— 019— Na2'" 


85.18 (10) 


Cll- 


-82—019—^2'" 


-159.82 (8) 



Acta Cryst. (2012). E68, m377-m378 



sup-15 



supplementary materials 



A ~\ 


ArO 

— 02- 


— Na2 — (J19 


96.70 (15) 


\t„ 1 jii CO Ain XT^Oiii 

Nal — S2 — U 1 9 — N a2 


OO" CA 

37.59 (11) 


C2- 


— 02- 


— Na2 — 028 


i rn c-y sr\\ 

157.53 (9) 


\t„ i CO /~\ 1 A XT^Oiii 

Nal — S2 — 0 1 9 — N a2 


0*7 HO ZO\ 

-87.68 (8) 


C2- 


— 02- 


— Na2 — Ol 


-0.83 (8) 


rm /in /nh 

03 3 — N a3 — C2 1 — 02 1 


T T HI /I A\ 

-32.71 (10) 


C2- 


at 
— 02- 


\T„1 AO* 

— JNa2 — 07 


HA HA /n\ 

74.74 (9) 


/~\oiv \t„i pn 

08 — Na3 — C21 — 021 


1 fj| T A //NN 

-154.29 (9) 


z~i t 


ArO 

— 02- 


—Naz — (J27 


-147.42 (9) 


/~\ O A i v XT^O ni AO 1 

(J29 — N a3 — C2 1 — (J2 1 


CO A O / 1 A\ 

53.42 (10) 


C2- 


ArO 

— 02- 


XT^O CTiv 

— JNa2 — S3 IV 


-175.48 (9) 


(J22 — Na3 — C21 — (J21 


1 O *7 O O / 1 A\ 

-137.32 (10) 


at 
C2- 


at 
— 02- 


TvT„T A 1 

— Na2 — CI 


^ H f\ A ZO \ 

17.04 (8) 


An XT^O /"O I AO 1 

U27 — N a3 — C2 1 — U2 1 


1 t i i / /1 n\ 

123.16 (10) 


A 

C2- 


ArO 

— 02- 


—Naz — Si 


54.17 (8) 


CO \T„') AO 1 /"VO 1 

S3 — Na3 — L21 — U21 


10/1 1 A /1 1\ 

124.14 (ll) 


A 1 

Ol- 


A i 

—CI- 


— N az — (J32 


-30.81 (9) 


A')') \T„o AO 1 A O O 

(J3 3 — N a3 — C2 1 — L22 


A 1 A C /A\ 

91.45 (9) 


C2- 


A i 

—CI- 


\T„o ATI 

— Na2 — 032 


92.14 (8) 


/^\Oiv XT^O ATI AOO 

08 — Na3 — C21 — C22 


OA 1/1 / 1 A\ 

-30.14 (10) 


SI- 


A 1 

-CI- 


XT O /"\0 r\ 

-Ha.2 — 032 


-154.20 (5) 


AO 1 XT O AO 1 AOO 

02 1 — N a3 — C2 1 — C22 


124.15 (12) 


Ol- 


A 1 

— Cl- 


—Naz — (J 19 


AC / 1 A\ 

66.05 (10) 


Ai O A i v XT^O AO 1 AOO 

(J29 — Na3 — C21 — L22 


1 HH C O ZO\ 

177.58 (8) 


AT 

C2- 


/ - 1 

— Cl- 


xt^o /"\1 ni 

—Naz — U19 


1 H 1 (1/1 /ON 

— 1 /1.00 (8) 


AT) XT^.0 AO 1 AOO 

U22 — N a3 — C21 — C22 


1 T 1 £ {H\ 

—13.16 (/) 


C 1 

SI- 


A i 

-CI- 


-Na2 — 019 


fn o /I /H\ 

—57.34 (7) 


A0^7 XT^O AO 1 AOO 

U27 — N a3 — C2 1 — C22 


1 1 T /TO //NN 

-112.68 (9) 


Ol- 


—CI- 


\T„^ ATOlV 

—Naz — 028 


1 TO A O fC\\ 

172.48 (9) 


CO XT„") ATI AOO 

S3 — Na3 — C21 — C22 


111 "7 1 /I A\ 

—111.71 (10) 


C2- 


A 1 

— Cl- 


\T„1 ATOlV 

—Naz — 028 


-64.56 (9) 


A')') \T„o AO 1 CI 

(J33 — Na3 — C21 — S3 


1 CzT O /I 

— 156.84 (6) 


C 1 

Sl- 


-CI— 


TVT~T ATOiv 

-Naz — 028 


a n aa /*7A 
49.09 (/) 


/^\Oiv XT^O AO 1 CO 

U 8 — N a3 — C2 1 — S 3 


O 1 CI 

81.5 / (8) 


at 
C2- 


A 1 

— Cl- 


— Na2 — Ol 


1 T) AC /I 1\ 

122.95 (13) 


AO 1 \T„0 AOI CO 

U21 — Na3 — C21 — S3 


10/1 1/1 /1 1 \ 

— 124.14 (11) 


Sl- 


-Cl- 


-Na2 — 0 1 


-123.39 (11) 


/"iO Aiv XT O AO 1 CO 

029 1V — N a3 — C2 1 — S 3 


*7 A "7 1 /'/'\ 

-70.71 (6) 


Ol- 


A 1 

— Cl- 


—Naz — 07 


c/T / 1 A\ 

124.56 (10) 


All \T„'i AO 1 CI 

022 — Na3 — C21 — S3 


AO CC 

98.55 (6) 


C2- 


A 1 

— Cl- 


\T„1 AO" 

— Na2 — 07 


i n /i o /a\ 

-112.48 (9) 


r\"iH \t„i c i 

027 — Na3 — C21 — S3 


A AT / /I \ 

-0.97 (4) 


Sl- 


-Cl- 


\t„o ao 

-Na2 — 07 


1.17 (4) 


C22 — C21 — 021 — Na3 


HC\ T T / 1 T N 

60.23 (12) 


01- 


— CI- 


— Na2 — 02 


1 1 O 1 C / 1 A\ 

-138.15 (10) 


C O A O 1 /~\0 1 XT O 

S3 — C2l — 021 — Na3 


C A A A / 1 A\ 

59.99 (10) 


AO 

C2- 


— Cl- 


\T„1 AO 

— Na2 — 02 


1 C OA /"7\ 

-15.20 (7) 


A')') \T„o AO 1 A O 1 

033 — Na3 — 021 — C21 


1 CA O /I /A\ 

150.34 (9) 


Sl- 


A 1 

-CI— 


XT«T AT 

-Naz — 02 


no 

98.46 (6) 


08 — JNaJ — 021 — C21 


CA AA /I /TN 

50.90 (16) 


01- 


— Cl- 


— Na2 — 027 


1 1 1 OA /A\ 

-117.89 (9) 


/~iO Aiv XT O Av'l 1 AO 1 

029 — N a3 — 02 1 — C2 1 


1 O /I C 1 /A\ 

-134.53 (9) 


C2- 


— Cl- 


— Na2 — 027 


5.06 (10) 


/~iO O X T O /^iO 1 AO 1 

022 — Na3 — 02 1 — C2 1 


O O O /" /ON 

33.36 (8) 


Sl- 


-Cl- 


-Naz — (Jz7 


118.72 (6) 


AiO O XT^O AH A O 1 

027 — Na3 — 021 — C21 


-46.53 (8) 


01- 


-Cl- 


XT„ 1 CI iv 

—Naz — 


— 154.95 (a) 


PN \T„'1 ATI /NTI 

S3 — JNai — 021 — C21 


1 A fH\ 

— .34.66 (/) 


C2- 


-Cl- 


XT 1 C O iv 

— Na2 — S3 1V 


-32.03 (10) 


/"iO 1 AO 1 A O O /~VO ^> 

02 1 — C2 1 — C22 — 022 


CO /IO /1C\ 

58.43 (15) 


Sl- 


-Cl- 


-Na2 — S3 


81.63 (6) 


CO AH AOO AOO 

S3 — C21 — L22 — 022 


£. A O" A / 1 O \ 

—60.79 (13) 


01- 


-Cl- 


— Na2 — SI 


123.39 (11) 


\i„0 AO 1 AT) AOO 

N a3 — C2 1 — C22 — (J22 


1 O O O / 1 A\ 

18.23 (10) 


C2— Cl- 


— Na2 — SI 


-113.66 (10) 


A.O 1 AOI An AO") 

U2 1 — C2 1 — C22 — L23 


CA OA / -\ £-\ 

-59.80 (16) 


07- 


-Sl- 


XT ^ /"\") ^ 

-Na2 — 032 


\\ ac\ s~ c / r» \ 

-149.65 (9) 


C O AO 1 A O O A O O 

S3 — C2 1 — C22 — C23 


1 in AO /1 A\ 

-179.02 (10) 


08- 


-Sl- 


-Na2 — 032 


HC AO (H\ 

125.98 (7) 


XT„T ATI AOO An 

Na3 — C21 — C22 — C23 


1 A A A A / 1 1 \ 

-100.00 (11) 


09- 


-Sl- 


-Na2 — 032 


£f\ H £ /ON 

-60.76 (8) 


r"n pn \t„'i 

C23 — C22 — 022 — N a3 


A^ 1T /I IN 

96.13 (11) 


Cl- 


-Sl- 


-Na2 — 032 


OO OT fH\ 

32.87 (7) 


A^i AOO A.O O \I„1 

C2 1 — C22 — (J22 — N a3 


OC A A /10\ 

-25.44 (13) 


07- 


-Sl- 


— Na2 — 019 


/I O 1 £ ZO\ 

—48.36 (8) 


Ai ") O XT^.O A O O AOO 

U33 — Na3 — U22 — C22 


O C A A / 1 A\ 

—85.00 (10) 


08- 


-Sl- 


-Na2 — 019' 


-132.74 (7) 


/^iOiv XT O / VO O AOO 

08 1V — Na3 — 022 — C22 


-176.49 (9) 


09- 


-Sl- 


-Na2 — 019 


Af\ CO /0"\ 

40.52 (7) 


AO 1 XT^O AO O AOO 

U21 — Na3 — U22 — L22 


O 1 T / A\ 

-3.17 (9) 


Cl- 


-Sl- 


-Naz — (J 19 


134.16 (6) 


Ai O A i v XT^.O An AOO 

(J29 — N a3 — U22 — L22 


CA O* ZO\ 

59.7 (2) 


07- 


-Sl- 


— Na2 — 028 


OO" A O /0"\ 

37.42 (7) 


An" xt^o An An 

027 — N a3 — 022 — C22 


0*0 O A /A\ 

72.39 (9) 


08- 


-Sl- 


— Na2 — 028 lv 


-46.95 (7) 


AT1 \T„'i /~\m m 

C2 1 — JN a3 — 022 — C22 


1 C 1 /I /o\ 

15.14 (8) 


09- 


-Sl- 


— Naz — 02s 


126.31 (6) 


CJ XT^"5 ATI ATT 

S3 — JN ai — 02z — C2z 


C T T A /ON 

5z.z4 (8) 


Cl- 


-Sl- 


-Na2— 028 iv 


-140.06 (6) 


022— C22— C23— 023 


65.17(15) 


07- 


-Sl- 


-Na2— 01 


-154.58 (8) 


C21— C22— C23— 023 


-175.32 (12) 


08- 


-Sl- 


-Na2— 01 


121.05 (7) 


022— C22— C23— C24 


-173.24(12) 


09- 


-Sl- 


-Na2— 01 


-65.69 (7) 


C21— C22— C23— C24 


-53.72 (17) 


Cl- 


-Sl- 


-Na2— 01 


27.94 (6) 


023— C23— C24— 024 


60.83 (15) 



Acta Cryst. (2012). E68, m377-m378 



sup-16 



supplementary materials 



08— 


-bl — Na2 — 07 


OA 1 O SCW 

—84.38 (9) 


Czz— 


-C23- 


-C24— 024 


CO OA / 1 £\ 

—58.29 (16) 


09— 


-bl — Na2 — 07 


oo oc\ /n\ 

88.89 (9) 


z~\o o 

023— 


-C23- 


-C24— C25 


CO H C { 1 C\ 

-58.75 (15) 


CI— 


-bl — Na2 — 07 


1 T7 A O ZO\ 

-177.48 (8) 


Czz— 


-C23— C24— C25 


1 HH O O / 1 0\ 

-177.88 (12) 


PT 

07— 


C 1 \T„1 PO 

-bl — Na2 — 02 


117.75 (8) 


Oz4— 


-C24— C25— 025 


-167.35 (12) 


08— 


-Si — Na2 — (J 2 


on /TX 

33.37 (7) 


poo 

C23— 


-C24- 


-C25— 025 


—46.81 (16) 


/"\ a 

09— 


-bl — Na2 — 02 


-153.36 (7) 


(J24— 


-C24- 


-C25— C26 


H A T£ / 1 C\ 

74.26 (15) 


CI— 


Ci 1 XT O /"VO 

-SI — Na2 — 02 


-59.73 (6) 


POO 

C23— 


-C24— C25— C26 


l/'C OA /1")\ 

-165.20 (13) 


07— 


pi XT^O Z~\07iv 

-SI — Naz — <Jz7 


oa n 1 /o\ 

84.91 (8) 


/"\0 c 

025— 


-C25- 


-L.Z0 — uzo 


C C AO { 1 C\ 

55.48 (15) 


AO 

Uo- 


C 1 XT^O i"\OTiv 

-SI — Na2 — (J 2 / 


A ZA (0\ 

0.34 (8J 


PT1 

C24— 


-C25- 


-^.zo — VJZO 


nc oa /io\ 

1 /5.30 (12) 


09— 


-bl — Na2 — 027 


1 T? OA /"7\ 

173.80 (7) 


po 1 
021— 


-C21- 


mo 
-bJ — uzy 


oo an / 1 1 \ 

82.67 (11) 


CI— 


C1 XT^O /^OTiv 

-bl — Na2 — 027 


m in\ 

—92.56 (7) 


poo 
C22— 


-C21- 


-oj VJZV 


1 CH AO / 1 A\ 

-157.93 (10) 


yjl— 


-SI — Na2 — S3 


czf n {H\ 

56.22 (7) 


Na3— 


-C21- 


-bj — uzy 


1 OO *7A //TA 

122.79 (6) 


All 

U8— 


C 1 XT^O CI iv 

-S 1 — JN az — S 3 


oo 1 jC tn\ 

— 28.16 (/) 


021- 


-C21- 


-OJ VJZ / 


—Jo. 69 (11) 


09— 


CM XT O CTiv 

-bl — Na2 — S3 1V 


1 A C 1 A /"/"\ 

145.10 (6) 


C22- 


-C21- 


-oi — UZ / 


Of\ 7 1 /11\ 

80.71 (11) 


CI— 


-SI — Na2 — S3™ 


-121.26 (6) 


Na3- 


-C21- 


-b J UZ / 


1.43 (6) 


07— 


-SI — Naz — CI 


1 yl O ZO\ 

177.48 (8) 


021- 


-C21- 


-OJ UZo 


1 C7 TO / 1 A\ 

-157.38 (10) 


z"\0 

08— 


C 1 XT„0 C ' 1 

-bl — Na2 — CI 


m i r\ /o\ 

93.10 (8) 


C22- 


-C21- 


-oj UZo 


on no f 1 o\ 

-37.98 (12) 


pn 

09— 


-bl — Na2 — CI 


-93.63 (8) 


Na3— C21- 


-jj UZo 


in 

-117.26 (5) 


031- 


— Nal — Cll — Oil 


/I *■> OA /A\ 

-43.20 (9) 


021- 


-C21- 


-jj INdZ 


\ ( \ /~ "7 1 / rv \ 

-106.71 (9) 


Ai 

09- 


-Nal — Cll — Oil 


CO f f /I A\ 

52.55 (10) 


C22- 


-C21- 


-oj — iNaz 


1 O ZT A / 1 0\ 

12.69 (12) 


017- 


— Nal — Cll — Oil 


HC ^1 / 1 A\ 

125.61 (10) 


Na3— C21- 


-oj — rsaz 


/^/C CA /C\ 

-66.59 (5) 


/"\ 1 Oi 

018 1 


— Nal — Cll — Oil 


1 1 0 OA /A\ 

-178.89 (9) 


Cil 1 
vJZ 1 — 




CI Mai 


Af\ 1 O zO\ 

-40.12 (8) 


012- 


— Nal — Cll — Oil 


1 ") /" C f~ / 1 A\ 

-136.56 (10) 


\^LL — 


C1 1 


-b.) — JNaj 


T A O O / 1 A\ 

79.28 (10) 


S2 1 — 


\T„ 1 Z" 1 1 1 /"v 1 1 

-Nal — Cll — Oil 


1 /I O AO ZO\ 

-142.92 (8) 


033- 


-Na3- 


-oj UZV 


r /■ ni / 1 a\ 

-56.93 (10) 


bz — 


m« 1 pi 1 ni 1 
-Nal — Cll — Oil 


1 OO OA /1 (X\ 

lll.yU (10) 


08 1V - 


-Na3- 


-OJ UZV 


1 /I O C/1 

142.54 (/) 


po 1 
031- 


TvT„ 1 nil pn 

— Nal — Cll — C12 


TA O "7 ZO\ 

79.87 (8) 


021- 


-Na3- 


-oj UZV 


zlC AO iH\ 

-65.08 (7) 


09- 


XT 1 /""< 1 1 /"^ 1 1 

-Nal — Cll — C12 


1TC /"O ZO\ 

175.62 (8) 


029 lv - 


— Na3- 


— b J — UZV 


oa 1 /" s r\\ 

29. lb (9) 


017- 


\t„ i /nil s~< i o 

— Nal — Cll — C12 


111 TO /A\ 

—111.32 (9) 


022- 


-Na3- 


-OJ UZV 


1 CO jCO /t\ 

-152.62 (7) 


Ola 


— Nal — Cll — C12 


c c oo / 1 n\ 

-55.82 (10) 


027- 


-Na3- 


-oj UZV 


85.14 (9) 


Oil- 


XT 1 Z" 1 1 1 " \ r\ 

—Nal — Cll — C12 


100 A"7 /10\ 

123.07 (12) 


C21- 


-Na3- 


-b J — UZV 


AO OO ZO\ 

-92.82 (8) 


012- 


— Nal — Cll — C12 


i o a O SH\ 

-13.48 (7) 


033- 


-Na3- 


-oj UZ / 


1 A O A£ / 1 A\ 

— 142.06 (10) 


b2'— 


TvT„ 1 nil pn 

-Nal — Cll — C12 


1 A Of / 1 A\ 

-19.85 (10) 


08 iv - 


-Na3- 


Q1 C\ll 

-b J UZ / 


r n /I r\ /o\ 

57.40 (8) 


bz — 


xt« 1 n 1 p i o 

-Nal — Cll — Clz 


— 114. 0J (10) 


021- 


-Na3- 


-oj UZ / 


1 ca oo /'o^ 
— 150. ZZ (5) 


031- 


XT 1 Z" "* -II £"1 O 

— Nal — Cll — S2 


-166.11 (5) 


029 lv - 


-Na3- 


Q1 O07 
bj UZ / 


CC AO /T\ 

-55.98 (7) 


09- 


\T„ 1 /"" 1 1 o o 

-Nal — Cll — S2 


0"A 1 C /*7\ 

-70.35 (7) 


022- 


-Na3- 


CI Pi07 

-bj UZ / 


1 OO O /I /7\ 

122.24 (7) 


P 1 T 

017- 


\T„ 1 pi 1 CO 

— Nal — Cll — b2 


2.70 (4) 


C21- 


-Na3- 


-oj UZ / 


1 77 Az: /A\ 

-177.96 (9) 


018 1 


\T„ 1 /"" 1 1 CI O 

— Nal — Cll — Sz 


CO OA /0\ 

58.20 (8) 


033- 


-Na3- 


ci n?s 

-oj — uzo 


1 OA OA /A\ 

129.29 (9) 


Oll- 


\T„ 1 f ^ \ 1 OI 

— Nal — Cll — Sz 


1 O O A A { 1 A\ 

— lzz.90 (10) 


08 1V - 


-Na3- 


-S3— 028 


oi o c ZO\ 

—31.25 (8) 


012- 


XT 1 " 11 £~i O 

—Nal — Cll — S2 


1 AA C A I f\ 

100.54 (6) 


021- 


-Na3- 


-S3— 028 


1 O 1 1 A /7\ 

121.14 (7) 


b2'— 


\t„ i z" 1 1 1 co 

-Nal — Cll — Sz 


C\A 1 O S£\ 

94.18 (6) 


029 iv - 


-Na3- 


-S3— 028 


w a a z:o /z:\ 

-144.62 (6) 


C12- 


pi 1 f~\ 1 1 \T„ 1 

— Cll — Oil — Nal 


/T 1 AT / 1 0\ 

-61.93 (12) 


022- 


-Na3- 


-S3— 028 


OO ZTA /7\ 

33.60 (7) 


S2 — 


Z"" 1 1 /"\ 1 1 XT 1 

-Cll — Oil — Nal 


CA OC /"A\ 

59.85 (9) 


027- 


-Na3- 


-S3— 028 


OO /" C /A\ 

-88.65 (9) 


po 1 
031- 


TVT~1 pi 1 pi 1 

— Nal — Oil — Cll 


135.09 (9) 


C21- 


-Na3- 


-S3— 028 


AT OA ZO\ 

93.39 (8) 


PAi 
09 — 


XT,* 1 P. 1 1 P 1 1 

-Nal — Oil — Cll 


— 13 /.25 (o) 


033- 


-Na3- 


-S3— C21 


1 C OA /A^ 

J5.S9 (9) 


017- 


-Nal— Oil— Cll 


-44.46 (8) 


08 iv - 


-Na3- 


-S3— C21 


-124.64 (7) 


018' 


—Nal— Oil— Cll 


2.36(19) 


021- 


-Na3- 


-S3— C21 


27.74 (6) 


012 


-Nal— Oil— Cll 


33.86 (8) 


029 iv - 


-Na3- 


-S3— C21 


121.98(6) 


S2 1 - 


-Nal— Oil— Cll 


74.06 (12) 


022- 


-Na3- 


-S3— C21 


-59.80 (6) 


S2— 


-Nal— Oil— Cll 


-35.58 (7) 


027- 


-Na3- 


-S3— C21 


177.96 (9) 



Acta Cryst. (2012). E68, m377-m378 



sup-17 



supplementary materials 



p, 11 /-II 1 p 1 1 p. 1 

Oil — Cll — C12 — (J 12 


£ 1 TJ / 1 f \ 

61.73 (15) 


p, -> "y 

033- 


— Na3 — S3 — Na2 


1 /TO, CA ZO\ 

162.50 (8) 


S2 — C 1 1 — C 1 2 — (J 1 2 


C/^ AC /1 T\ 

—56.95 (13) 


08 lv - 


-Na3 — S3 — Na2" 


1 AT / A \ 

1.97 (4) 


Nal — Cll — C12 — (Jlz 


19.19 (10) 


021- 


-Na3 — S3 — Na2" 


154.35 (4) 


Oil — Cll — Clz — C13 


en i o /1 z:\ 

—56.18 (16) 


029 lv 


\T„'i c*-> XT^.lii 

— Na3 — b3 — Na2" 


111 yt 1 / A\ 

— 111.41 (4) 


CI rii i nio P 1 O 

S2 — C 1 1 — C 1 2 — C 1 3 


1 *7 yl Ozl / 1 A\ 

-174.86 (10) 


022- 


— Na3 — S3 — Na2 


o 1 / a \ 

66.81 (4) 


XT 1 f ' 1 1 A 1 1 1 o 

Nal — Cll — Cl2 — C13 


a o no /i i \ 

-98.72 (11) 


027- 


XT 1 CO XT 

-Na3 — S3 — Na2" 


-55.43 (7) 


nil p | /-v i ^ XT 1 

Cll — Cl2 — 012 — Nal 


i /" ao / 1 o\ 

-26.08 (13) 


p ^ i 

C21- 


XT 1 O XT 

-Na3 — S3 — Na2" 


11/" /'I /C\ 

126.61 (5) 


C13 — Clz — (Jlz — Nal 


ac ao /i i\ 

95.93 (11) 


029- 


-S3 — 027 — Na3 


-118.96 (7) 


ATI \T„ 1 P, 1 1 p 1 1 

Oil — Nal — (Jlz — Clz 


nc ZTO few 

-75.63 (9) 


028- 


— S 3 — (J2 7 — N a3 


111 A A sn\ 

112.49 (7) 


At Ai XT 1 /""\ i p i ^ 

09' — Nal — 012 — C12 


74.0 (3) 


C21- 


CO AtO"7 XT ") 

-S3 — 027 — Na3 


-1.94 (8) 


(J 17 — Nal — 012 — Clz 


t) no 

73.28 (9) 


Na2"- 


co pn \t„-) 

— S 3 — 02 7 — N a3 


111 n C ( r\ 

112.96 (6) 


/ "\ i oi \T„ 1 P» 1^ 

(J 1 o — N a 1 — (J 1 2 — C 1 2 


1 zt/t zti /a\ 

166.62 (9) 


mil 

029- 


CO An XT^.Oii 

—S3 — (J27 — Na2 


1 1 O A A 

128.09 (6) 


A 1 1 \T„ 1 An AH 

(J 1 1 — N a 1 — (J 1 2 — C 1 2 


o i o / a\ 

-3.33 (9) 


02e- 


C O An XTr.Oil 

—S3 — Uz / — Naz 


-0.46 (6) 


pi i \t„i An p i i 

Cll — Nal — (Jlz — Clz 


ic in /o\ 

15.30 (8) 


C21- 


CO An XT-^'Oii 

-S3 — 027 — Na2 u 


11/1 
-114.90 (6) 


C ii XT 1 Ai 1 1 /" * i i 

S2 1 — Nal — 012 — C12 


1 /" O /""7 ZO\ 

-168.67 (8) 


Na3- 


CO AtO,"7 XT >Oii 

-S3 — 027 — Na2" 


111 A/" //"\ 

-112.96 (6) 


ci \t„ i pv i i pn 

S2 — Nal — 012 — C12 


CI 1 o /o\ 

52.13 (8) 


033- 


\t„o /~\n CO 

— N a3 — (J2 7 — S 3 


nr\ oa / 1 £\ 

70.30 (16) 


(Jlz — C12 — CI J — 013 


0J.30 (14) 


Us - 


XT,,0 p.") "7 CO 

-Na3 — (Jz / — S3 


— 132.03 (6) 


Cll — C12 — C13 — 013 


—176.01 (12) 


021- 


XT^O p,-> "7 CO 

-Na3 — U27 — S3 


11 n"7 

23.97 (6) 


012 — C12 — C13 — C14 


1"7C /I ^\ 

—175.82 (12) 


029 lv 


XT O /"\ ^ CO 

— Na3 — 027 — S3 


1 n a/" /t\ 

127.06 (7) 


pi 1 P 1 1 P 1 O P 1 /I 

Cll — Clz — Cli — C14 


C C A f\ / 1 ZT\ 

-55.40 (16) 


022- 


XT„0 p, O "7 riO 

-Na3 — 027 — S3 


CA AC 

-50.05 (6) 


(J 1 3 — C 1 3 — C 1 4 — (J 1 4 


61.49 (15) 


C21— 


XT_0 An CO 

-Na3 — (Jz / — S3 


1.32 (6) 


PIO P 1 ") Plyl P, 1 A 

C 1 2 — C 1 3 — C 1 4 — (J 1 4 


-56.99 (16) 


033- 


\t„o An XT^lii 

— N a3 — 027 — N a2" 


1 £C\ O 1 /1T\ 

169.81 (13) 


At 1 1 Z' ' 1 O /" " 1 A p 1 

0 1 3 — C 1 3 — C 14 — C 1 5 


C/" O") /1C\ 

-56.83 (15) 


08 iv - 


-Na3— 027— Na2" 


-32.54 (6) 


pn pn p 1 a pic 
Clz — C 1 3 — C 14 — C 1 5 


-175.31 (12) 


021- 


-Na3— 027— Na2" 


1 1 O /I o /c\ 

123.48 (5) 


r\~\ a p i a pic Air 
U 1 4 — C 1 4 — C 1 j — (J 1 3 


— 164.40 (12) 


029 iv 


— Na3— 027— Na2» 


111 /IT /^\ 

— 1 jj.43 (3) 


p 1 p 1 J p 1 p, 1 c 

C13 — C14 — C15 — 015 


A A C C / 1 /"\ 

-44.55 (16) 


022- 


-Na3— 027— Na2" 


49.46 (5) 


At 1 /I " 1 /i p i c /" 1 /" 

014 — Cl4 — C15 — C16 


*1 A OO /1C\ 

74.38 (15) 


C21- 


-Na3— 027— Na2" 


1 AA O O / f\ 

100.83 (6) 


pi o p i 4 PIC /"" 1 f 

C13 — C14 — CI 5 — C16 


1 /T C *7T /I l\ 

-165.77 (12) 


S3— Na3— 027— Na2" 


AA C 1 ZO\ 

99.51 (8) 


(Jl 5 — CI j — C16 — 016 


—5 1.1 1 (lo) 


029- 


-S3— 028— Na2" 


— 128.10 (6) 


pi 1 ,1 p i ^ p i s- p. 1 /" 

C14 — Cl5 — Clo — Olo 


/'C AA 

65.90 (16) 


027- 


-S3— 028— Na2" 


0.55 (8) 


At 1 1 ii c i p\ i ^7 

Oil — Cll — S2 — 017 


>1 C /l l\ 

-45.77 (11) 


C21- 


-S3— 028— Na2" 


116.45 (6) 


P19 pn '?? nn 


/H.J J (1Z J 


Na3- 


-S3— 028— Na2" 


Af. Af. ff.\ 


Nal— Cll— S2— 017 


-3.85 (6) 


027- 


-S3— 029— Na3" 


-21.01 (12) 


Oil— Cll— S2— 018 


-165.90 (9) 


028- 


-S3— 029— Na3" 


106.76 (11) 


C12— Cll— S2— 018 


-45.80(12) 


C21- 


-83—029—^3" 


-138.61 (10) 


Nal— Cll— S2— 018 


-123.98 (5) 


Na2 n - 


-S3— 029— Na3 u 


52.60 (13) 


Oil— Cll— S2— 019 


74.46 (10) 


Na3- 


-S3— 029— Na3" 


0 / .44 (11) 


Symmetry codes: (i) x-1/2, -y+l/2, -z+1; (ii) x+1/2, -y+3/2, -z+1; (iii) x+1/2, -yfl/2, -z+1; (iv) x-1/2, -y+3/2, -z+1. 




Hydrogen-bond geometry (A, °) 










d—h-a 


D — H 




U-A D-A 




01— H10-013 


0.81 (2) 




2.21(2) 2.8719(17) 


1 O A /1\ 

139(2) 


01— H10-012 


0.81 (2) 




2.23 (2) 2.9262 (16) 


144 (z) 


02— H20-033 il 


0.770 (17) 




2.243 (19) 2.927 (2) 


148.5 (17) 


03— H3O015 v 


0.813 (19) 




1.989(19) 2.7862 (15) 


166.9(19) 


04— H40-024 vi 


0.84 (2) 




2.24 (2) 3.0150(16) 


153.0(19) 


05— H5O016 v 


0.79 (2) 




1.85 (2) 2.6172 (16) 


164 (2) 


06— H60-07™ 


0.76 (2) 




2.06 (2) 2.8035 (17) 


166 (2) 
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f \ i 1 T T I 1 n 

Oil — HllO 


r\T) viii 

•Ozz 


A OA ZO\ 

U.oU (zj 


i in /o\ 

Z.iy (zj 


J.U5 /8 (lo) 


1/11 

141 (2) 


Oil — HllO 


^ viii 

•Oz3 


A OA ZO\ 

U.oU (zj 


O 1 O /T\ 

2. Iz (2) 


o inn/; / 1 n\ 
Z. /9U6 (1 /) 


14z (2) 


nn Tji o/~» 
Olz — HlzO 


oy 


A O 1 /OA 

U.ol (zj 


O AC ZO\ 

2.U3 (zj 


Z.Sj IZ (13) 


1 T /1 0\ 


A1 1 TT1 0/~> 


f~lO Cix 

■Uz3 


A O£0 ^1 0^ 
U. /OS (lSj 


o no ^1 o\ 
Z.Uoz (iy) 


Z.oUz / (lo) 




014 — H140 


■04 vl 


A T7 ZO\ 

U. / / (zj 


1 1 n /o\ 

2.18 (Zj 


o nni f ^ tz\ 
Z.91 15 (16) 


loz (Z) 


013 — H13t> 


/~\0 Cix 

'Oz3 


A O AC / 1 A\ 

U.oU3 (19) 


1 m a / 1 a\ 

l.yjy (iy) 


z. /zyo (16) 


lo / (z) 


016 — H160 


•032 1X 


A "7/1 ZO\ 

U. /4 (Zj 


O AA ZO\ 
2.00 (Zj 


z. /J46 (lo) 


173 (2) 


Ozl — HzlO 


Oz 


A O A ZO\ 

U.84 (2) 


O 1 1 ZO\ 

2.13 (zj 


O AA in n zC\ 

z.yuiu (16) 


1 o /1 n\ 

iji.y (ly) 


r~\o 1 t_io 1 / 1 
Uzl — HZ1C 


f 1 1 

•U3 


U.54 (z j 


0 OO 

z.zo (z j 


0 00 1 A ^1 "7^ 

Z.oolU (1 /) 


lzy.4 (lo) 


Ozz — HzzO 


oiy 


A "7/: C / 1 o\ 

U. /63 (lo) 


1 AAC / 1 0\ 

l.yys (is) 


Z. /3 /6 (13) 


173 (2) 


Oz3 — Hz3C- 


03 


A Ol ZO\ 
U.B3 (Zj 


1 (11 /o"\ 

2.U1 (z) 


O OO 1 A ("1 CI 

z.eziy (13) 


loo (z) 


Oz4 — Hz40 


Axi 

•014 


A H C ZO\ 

U. /6 (zj 


O 1 /I 

2.34 (zj 


1 A/1 /I C / 1 /C\ 

3.0443 (16) 


1 CjC 1 /1 OA 

1jo.3 (ly) 


Uz3 — Hz3U 


•U3 


U. / / / (lyj 


1 ooo t 1 c\\ 
Leys (iyj 


0 £"7AO ^ c^ 

z.o /Uy (13) 


173 (2) 


Oz6 — HZ60 


031 


A "7£ ZO\ 
U. /6 (Zj 


O 1 A 

Z. 14 (2) 


z.5463 (lo) 


1 c c /o\ 

133 (Zj 


03 1 — Hi iA- 


/^i 1 Oxii 

•Ulo 


A "7 A A / 1 A\ 

u. /uu (iyj 


O AO ZO\ 

2. Us (zj 


o no A / 1 "7\ 

z. / /zy (1 /) 


1 "7A ZO\ 
1 /U (Zj 


031— H31S- 


06 lx 


U.83 (2) 


2.07 (2) 


2.8493 (18) 


156 (2) 


032— U32A- 


•026 ix 


U.89 (2j 


1.89 (2) 


2.7501 (17) 


163 (2) 


032— H325- 


•08 xii 


U.741 (18) 


2.019(18) 


2.7471 (16) 


167.1 (17) 


033— H33.4- 


■027 iv 


U.833 (19) 


2.16(2) 


2.9093 (18) 


149.9 (19) 


033— H33S- 


•028 xli 


U.8U (3) 


2.02 (3) 


2.7371 (17) 


150(2) 



Symmetry codes: (ii) x+l/2, -y+3/2, -z+1; (iv) x-\/2, -y+3/2, -z+1; (v) ~x,y+ 1/2, -z+1/2; (vi) -x+l,y~V2, -z+1/2; (vii) -xf 1/2, -jH-1, z-1/2; (viii) x, 
^-l,z; (ix) -^,^1/2, -z+1/2; (x)x,y+l,z; (xi) -x+1,^+1/2, -z+1/2; (xii)x-l,^, z. 
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